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SYNOPSIS 
A 
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tions I 
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ced 
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Bulletin reports the results of a study of the weights of fleeces 
by nearly 1200 different Angora goats kept under range condi- 
the ranch experiment station in Southwestern Texas. 
The first part of this Bulletin is introductory and describes the goats 
and the conditions under which they were kept, and defines the words which 
are used with a special meaning in this BulIetin. 
The second part of this Bulletin is aoncerned with the constancy of the 
individual fleece weights from one shearing to another. Upon this constancy 
depends the success of methods of culling for increased fleece weight. 
Fleece weights are found not to be as  constant for Angora goats as  they 
were for the sheep reported in Texas Bulletin No. 311. The average co- 
efficient of correlation between the weights of fleeces produced by the same 
Angora goats a t  different shearings was +.415*.008. The fall shearing 
when the goat is a year and a half old is the most reliable time for the 
culling of goats to increase the average fleece production of the flock. 
age 
fluer 
The third part of this Bulletin is concerned with the influence of the 
of the goat upon the weight of the fleece i t  produces, and with the in- 
Ice of seasonal conditions upon the average weight of fleece produced 
by the flock. The female goat, like the female sheep, reaches its max- 
imum fleece-production in the second year of i ts  life. Wether goats may 
produce still heavier fleeces a t  later ages. The average weight of the 
fleeces of mohair is more strongly influenced by changes in seasonal con- 
3 than is the average weight of the fleeces of wool. Fall fleeces of 
r are heavier than spring fleeces. 
ditionr 
mohai. 
CONTENTS 
Page 
Part  I. Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 
Material Studied .............................................. 6 
Definitions ................................................... 7 
Part  11. The Influence of Individuality on Fleece Weights 
Previous Studies ............................................ 9 
Method of Study ............................................... 9 
Correlation Between the Weights of Fleeces Produced by An- 
gora Goats a t  Different Shearings (Table 1 ) .  . . . . . . . . . . . . 14 
Individuality in Different Groups of Goats.. . . . . . . . . . . . . . . . . . . . . . . 21 
Statistical Significance of the Correlations (Table 2) .  . . . . . . . . . . . . 22 
The Influence of the Number of Individuals Involved upon the Size 
of the Correlation ........................................ 23 
Individuality in Fall Shearings Compared with Individuality in 
Spring Shearings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 
Correlations of Fall Shearings Compared with Correlations of 
Spring Shearings (Table 3)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 
The Influence of the Length of Time Between Shearings upon the 
Size o f t h e  Correlation ..................................... 26 
The Influence of the Length of Time Between Shearings upon 
the Size of the Correlation (Table 4)  . . . . . . . . . . . . . . . . . . . . 27 
The Influence of Age upon Individuality . . . . . . . . . . . . . . . . . . . . . . . . 28 
The Influence of Age upon the Amount of Correlation (Table 5) 30 
The Influence of Season upon Individuality . . . . . . . . . . . . . . . . . . . . . . 31 
The Influence of Season upon the Amount of Correlation (Table 
6) .................................................... 
Individuality and Heredity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Correlations Involving Grade Does 1-51 and Grade Does 52-154 
in Separate Groups and Correlations Involving All  grad^ 
Does 1-154 in One Group (Table 7)  . . . . . . . . . . . . . . . . . . . . 
Part  111. The Influence of Age and Season upon the Weight of Mohaj 
Fleeces ...................................................... 
The Influence of Age and Season on the Weight of the Fleec 
(Table 8) ................................................. 
The Influence of Age and Season on the Weight of the Fleece 
(Table 9) ................................................ 
The Effect of Age upon Average Fleece Weights (Table 10) . . . . . . . 
Rainfall in Inches, Texas Agricultural Experiment Station, Substa- 
tion No. 14, Sonora, Texas (Table 11) . . . . . . . . . . . . . . . . . . . . . . . 50 
Other Considerations in Culling Angora Goats . . . . . . . . . . . . . . . . . . . . . . . 50 
Summary ......................................................... 52 
References on Angora Goats ....................................... 54 
Bulletin No. 320 March, 1924 
THE INFLUENCE OF INDIVIDUALITY, AGE, AND SEASON 
UPON THE WEIGHTS OF FLEECES PRODUCED BY 
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PART ONE 
INTRODUCTION 
Angora goats are usually kept for  one or  more of three different pur- 
,poses. The first is  for  the mohair which they produce, the second i s  to keep 
certain kinds of brush browsed so closely a s  either to kill i t  out in a few 
years or  a t  least to hold it in check, while the third is  for the production of 
meat for  human consumption. For the first purpose they have no real 
competitors because the mohair which they produce is  a peculiar fiber well 
suited to certain manufacturing purposes and poorly suited to others. To a 
very limited extent mohair competes with ~vool but on the whole the two 
fibers are fitted for  different processes of manufacture and are made into 
different kinds of fabrics and supplement each other instead of competing 
with each other. For killing brush, Angora goats come into competition 
with other goats, especially in the southwestern parts of the United States 
where many common Mexican goats are used for  tha t  purpose. In the 
production of meat for  human food the Angora goat comes into severe 
competition not only with the other goats but also with sheep. At  present 
the meat of the goat, now known officially a s  "chevon", does not bring i n  a 
very large part of the total revenue derived from goats. When properly 
prepared i t  is really a very nutritious and palatable meat and deserves much 
wider use as  a part of the average American dietary than i t  has hitherto 
received. 
Thus i t  comes about that the Angora goat-raisers are much more de- 
pendent for  their profits upon the quality and weight of the fleeces which 
they produce than the sheep-raisers are. The sheep-raiser derives a very 
considerable portion of his revenue froni the sale of lambs and sheep for 
slaughter but the demand i s  very limited for the corresponding products 
of the goat-raiser and therefore the quality and weight of the fleeces which 
he produces are relatively more important to him. This point i s  well il- 
lustrated by the figures in the Yearbook of the United States Department of 
Agriculture for  1922, which show that  the number of goats slaughtered 
annually under federal inspection from 1910 to 1922 inclusive was only 
about three per cent of the total number of goats in the United States a t  
that time, while the number of sheep so slaughtered annually during the 
same period was more than twenty-five per cent of the entire sheep popu- 
lation. These facts will emphasize the importance of methods of breeding 
for increased mohair production and methods of handling goats so that  they 
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will produce more and better mohair, since mohair is the main sourc 
revenue for the goat-raiser a t  present. 
The Angora goat is especially important to the agricultural i n t e ~  
of Texas because of the volume of the industry. The census of 1920 shc 
that  one-half of the goats of the United States were within the border 
Texas and the even greater importance of the Angora in Texas was sh 
by the fact that  about three-fourths of the mohair produced in the Ur 
States in the year preceding the census was produced in Texas. The Angora 
goats in Texas are nearly all in the Edwards Plateau region of Southwestern 
Texas. 
Substation No. 14 of the Texas Agricultural Experiment Station is 
located near the town of Sonora, very nearly in the center of the Edw 
Plateau, and was established primarily for  the study of problems w 
affect the production of goats, sheep, and cattle under range condit 
From the very beginning of the work a t  this station methods of bree 
and management which would increase the amount of mohair have been an 
object of study by the Experiment Station workers. This Bulletin presents 
an  analysis of the weights recorded for  individual fleeces, and presents the 
evidence a s  to how much fleece weight is  influenced by the individuality and 
the age of the goat and how much by seasonal changes. 
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MATERIAL STUDIED 
The material upon which this study i s  based consists of the individual 
weights of the fleeces shorn from the foundation registered goats a t  Sub- 
station No. 7, Spur, Texas, in the spring of 1917 and the spring of 1918, 
and the individual weights of all fleeces shorn from both registered and 
grade goats a t  Substation No. 14, Sonora, Texas, from the fall of 1918 to 
the spring of 1923. The two shearings made a t  Substation No. 7 were 
of twelve months' growth of mohair, but after the goats were moved to 
Substation No. 14 shearing was done every six months in accordance with 
the general policy of the goat-raisers of that  region. Therefore, the weights 
were taken a t  twelve different shearings consisting of two twelve-month 
spring shearings (1917 and 1918)' and five six-month fall shearings (1918 
to 1922), and five six-month spring shearings (1919 to 1923). The fall 
shearing of 1918 really consisted of only five months' growth of mohair 
in the case of the registered does, but was of six months' growth of mohair 
for  the grade goats. The other nine six-month shearings varied less than 
ten days from an  exact six months' growth of mohair in each. Thus i t  will 
be seen that  these shearings cover a period of seven years' growth of mo- 
hair and therefore were subject to the possible influence of a number of 
extreme variations in seasonal conditions. Fleece weights were taken ac- 
curate to the nearest quarter of a pound but a slight psychological bias 
on the part  of the weigher toward whole numbers was evidenced a t  one or 
two shearings by the excess of even and half pound weights over quarter 
and three-quarter-pound weights. Thus i t  is absolutely accurate to say 
tha t  weights were always accurate within less than a half pound and nearly 
always accurate within a quarter of a pound. 
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Fhe goats were run on the range under conditions typical of tha t  re- 
which is to say that they were not given any feed except a little cot- 
ed cake a t  times when there was very little browse to be had, a s  in the 
~r part of the winters following drouthy seasons. They received no 
Lter except the natural shelter of the trees and brush and the protection 
i shed during rainy weather immediately after shearing. 
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The registered goats were of various ages and were purchased from 
a1 different breeders. The t e rn ,  "Foundation registered does," a s  used 
? tables later in this Bulletin, signifies all the purchased registered does 
llso the registered does born a t  Substation No. 7 in 1917 and 1918 in 
we of shearings when these were more than two years old. The grade 
s were purchased in three different lots from two different breeders. 
de does 1-51 and grade does 52-154 were nearly all of the same age, most 
;hem having been born in 1916, but they were from different breeders 
does 1-51 were distinctly superipr to the other group as  mohair-pro- 
ers, and hence their records have been considered separately. Grade 
s 292-416 were purchased from the same breeder as does 1-51, but were 
?ar younger, all or nearly all of them, having been born in 1917. 
DEFINITIONS 
L l l C  a 
abnnd 
I1 
son c: 
The weight of fleece which an  Angora goat will produce is determined 
- many different influences but, so f a r  a s  the practical breeder is con- 
cerned, these influences may be divided into three classes. In the first 
class are the permanent individual differences between the goats. In  the 
second class are the influences which produce temporary effects and do 
not affect all of the goats equally. In  the third class are influences which 
produce temporary effects but affect a11 of the goats equaIly. 
Individqcality is used in this Bulletin to include all the influences of 
the first class, that  is, all the permanent differences between individuaIs. 
Individuality includes all of the differences in heredity and also some per- 
manent differences produced by environment, such as, for  instance, a 
severe stunting of a goat's growth due to its having lost its mother while 
very young. 
The second class of influences includes all those which cause the fleece 
weights of one goat to vary a t  different shearings in a way in which the 
fleece weights of the other goats of the same age and sex, and of similar 
breeding do not vary. Some examples of this class of influences are  
pregnancy, the suckling of a kid, temporary illness. 
Season is used in this Bulletin to include all influences of the third 
class except age. Most of these influences are climatic. Examples are 
&I. A -.mount and distribution of rainfall, temperature, humidity, and 
ance or scarcity of feed. 
1 the analysis of fleece-weight records, influences of age and sea- 
an be eliminated by considering only the weights of fleeces from 
goats which were of the same age and sex and were sheared a t  the same time 
and had been given the same treatment since their preceding shearing. 
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Differences found in the weight of fleece produced by two goats under 
such identical treatment must be due to influences of the first and sec- 
ond classes. It is very important to know how much of these differences 
is due to influences of the first class, that is, to permanent individual dif- 
ferences between the goats, because these differences are  the raw ma- 
terial upon which selection can work. If the permanent individual dif- 
ferences in fleece weight are  numerous and large, a decided increase in the 
average fleece weight of the flock can be secured by careful cullir- T' 
individuality is relatively unimportant in determining fleece weigh 
culling will be of little use as  a means of increasing the averagc 
weight of the flock, no matter how carefully i t  is practiced. 
Pa r t  I1 of this Bulletin gives the analysis of the importance of in- 
dividuality a s  i t  was actually found among the goats owned by the Ex- 
periment Station, and Pa r t  I11 gives the analysis of the effect of age and 
season upon the weight of fleece. 
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PART I1 
THE INFLUENCE OF INDIVIDUALITY ON FLEECE WEIGHT'S 
PREVIOUS STUDIES 
SO fa r  a s  the authors know, this question has not been studied else- 
where in any detail although general statements referring to individual 
differences between goats are found in various bulletins on the subject 
of the Angora goat and indicate tha t  the writers of those publications 
appreciated from practical experience that  individuality was of some 
considerable importance. 
Two detailed studies of this same question have been made on sheep 
and they will be referred to frequently in this Bulletin for comparison. 
The first one was reported in Bulletin No. 127 of the Wyoming Agricul- 
tural Experiment Station and concerned the weight of the scoured fleeces 
produced by twenty-nine Rambouillet wethers one year on the range and 
three years in the feed lot. The second detailed study was reported in 
Bulletin No. 311 of the Texas Agricultural Experiment Station and con- 
cerned the grease (or unscoured) weights of the fleeces produced by 12 
Corriedale ewes and 492 Rambouillet sheep of different ages and sexes, 
ch of which was sheared a t  least twice (some of them as  many as  seven 
nes) between the spring of 1918 and the spring of 1923, a t  Substation 
o. 14. The results given in Bulletin No. 311 of the Texas Station are  
pecialIy suitable for comparison with the results given in this Bulletin 
cause the Rambouillet sheep and Angora goats were not only under the 
me climatic conditions and same general system of management but 
?re actually run in the same pastures and therefore are  comparable in 
.cry way except that the shearing was done a t  slightly different sea- 
; of the year. 
METHOD OF STUDY 
sons 
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The method o f  s tudying indiv idual i ty  was to take all the goats of the 
e age and sex which were sheared a t  two different times and rank 
n in the order of the weight of the fleece which they produced a t  the 
; shearing and then see how nearly they would come to ranking in 
same order according to the weights of their fleeces a t  the second 
iring. The method used in doing this is known to mathematicians as  
method of correlation and the number which expresses the result is 
wn as  the "coefficient of correlation." The coefficient of correlation is 
. abstract number which can never be less than minus one nor more 
an plus one. If the two rankings should be exactly the same, the 
efficient of correlation would be plus one and we would say that  the 
rrelation was perfect. Of course in actual data tha t  never happens 
#cause there are too many temporary causes of variation. If the two 
,nkings had no relation to each other the coefficient of correlation would 
! zero, and we would say that  there was no correlation and would know 
a t  the goat which sheared a heavy fleece one time was just a s  likely 
as not to shear a light fleece the next time. If the second ranking were 
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exactly opposite to the first the coefficient of correlation would be minus 
one, and we would say that  there was perfect negative correlation, and 
we would know that  the goat which sheared a heavy fleece' one time mas 
certain to shear a light fleece the next time. 
As already stated, correlations in actual practice are never perfect 
and their importance is judged by their size. For most practical pur- 
poses (for instance, a s  a guide in selection), a correlation is of 'very 
little importance if its coefficient is less than .30 and is of very great im- 
portance if its coefficient is greater than .60. The importance of the 
correlation, increases with the square of its coefficient and therefore the 
higher coefficients show correlations ever so much more important than 
the lower ones. 
There were 302 different comparisons concerned in this study and of 
course i t  is impossible to show within the limits of this Bulletin every 
one of these correlation tables. However, three correlation tables are shown 
as  samples in Figures 1 to 3. These three correlation tables were se- 
lected for the following reasons: Figure 1 shows the table including the 
largest number of individuals and is a representative table. Figure 2 
shows the table which gives the highest of all correlations found and is 
therefore not a truly representative table. Figure 3 shows the table which 
gives the lowest of all correlations found and is therefore not a truly 
representative table. 
~ l e e c e  .weight, Fa l l  of 1918. m 
stmahard Deviation = 
.710 lbs. 
Coefficient of Variatio 
= 25.1 $ 
.50 
Totals 1 0 4 8 7 6 7172l15143 6 3 1 2 2 117 
1918: 
Average = 3.45 lbs. 
Coefficient of Corr5la- 
Standard Deviation = .782 lbs. 
t ion  = +.448 + .050 
Coefficient of Variation = 22.7 $ 
Figure 1. Grade Angora Does, Nos. 292-416, most of them born in 1917. Co 
lation between the weights of the fleeces shorn in the fall of 1918 and in  the spl 
of 1919. 
Factors Influencing Weights of Angora Fleeces 1 i 
Fleece Weight, mll of 1919. 
V) 
Fleece 7eight sp-ing of 1921. C l  rl 
O m o ~ " O L ~ o m * o m A O m O m O m O  -0 Ld 
m , o N m ~ o N m ~ O ~ y ~ ~ ~ y ~ ~  ' 
rl 
0 ~ 0 m 0 m 0 m 0 m 0  6 
?? '???? '?????  2 
rage = 4.13 Ibs. Coefficient of Correla- 
ndard D e ~ i a t  ion t i o n  = -.346 *130 
= -570 lbs. 
Coefficient of Var- 
i a t ion=13 .8$1  I I 
Figure 3. Grade Angora Does, Nos. 1-51 born in 1916 or earlier. Correlation 
between the weights of the fleeces shorn in th; fall of 1919 and those shorn in the 
spring of 1922. 
1922: 
AV9r-8 = 2.89 Ibs. 
Standard Deviation = 
.684 lb s .  
Coefficient of var ia t ion  
= 23.7 $ 
Coefficient of Correla- 
t ion  = +.a61 2.030 
. . . . . . . . .  . 
0.8 r i m  t'a -2' m  
4 ,  
U) 
w 1.50 1 
O .75 1 2  
32.00 1 1 
.25 1 
2 .50 1 1 2  1 
. .75 2 
53 .00  1 3 1 1  1 
4 .25 1 2 1 1  1 
;! .50 1 
3 1 Q .75 
4.00 
2 ;:25 
.50 1 
T o t a l s 1 2 3 0 1 0 3 6 5 2 4 3 1 0 2 0 0 0 1  
1921: 
Average = 3.42 lbs. 
Standard Devlat ion = .990 lbs .  
Coefficient of Variation = 29.0 $ 
E+ 
1 
3 
2 
1 
5 
2 
7 
4 
1 1  
0 
1 
34 
Figure 2.  Grade Angora Does, Nos. 155-291, born in 1918. Correlation between 
the weights of the fleeces shorn in the spring of 1921 and those shorn in the spring 
of 1922. 
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Figure 1, a s  a representative table, will be used for illustrations in 
further explaining what correlation tables show. Here i t  will be 
that  the doe which sheared the lightest fleece in 1918 (1.50 lbs.) s1 
with three others the doubtful honor of producing the seventh lightest 
in 1919. Three of the four does which were tied for second lightest flec 
1918 produced less than the average of the group in 1919 and the fourtl 
duced barely more than the average. Five of the eight does which wer 
for sixth lightest fleece in 1918 produced less than the average in 
but one of them produced distinct1y.more than the average in the ' 
year. Six of the seven does which were tied for fourteenth lightest 
in 1918 produced fleeces lighter than the average in 1919. In the opl 
corner of the table very much the same thing is seen. Of the two 
which produced the heaviest fleeces in 1918, one produced the he: 
fleece in 1919 and the other was tied with five others for tenth heaviest 
fleece in 1919. Of the two which were tied for third heaviest fleece in 
1918, one was tied with five others for tenth heaviest fleece in 1919 while 
the other produced slightly less than the average in 1919. The doe which 
stood fifth in 1918 was tied with two others for seventh in 1919. Thus 
i t  will be seen that  there is considerable resemblance between the two 
rankings although they are by no means identical. Their resemblance 
is not nearly so strong as  i t  was in the case of the Rambouillet sheep 
described in Texas Bulletin No. 311. 
If the does of the group in Figure 1 which sheared less tha 
average in the fall of 1918 had been culled out of the flock, 50 does 
have been culled out; and 33 of these produced less than the av 
weight of fleece a t  the next shearing while 8 of the 17 which prode 
more than the average did so by less than a quarter of a pound. Si: 
seven does would have been retained in the flock; and 35 of these prod1 
more than the average a t  the next shearing while 12 of the 32 wl 
produced less than the average did so by less than a quarter of a p 
If we regard the 33 which were in the poorest half both times an 
35 which were in the best half both times as  culled correctly and t 
which were in the poorest half one time and in the best half the 
time as  culled incorrectly, we find that  58% of the does would have 
culled correctly and 42% incorrectly by this method; that  is, by cl 
out those which produced a lighter fleece than the average. Altl 
this method is not an  outstanding success, i t  is better than makirlg llu 
attempt to cull a t  all. If this group of does had been culled by that 
method a t  the fall shearing in 1918 the average fleece produced in the 
Spring of 1919 by those which would have been kept would have been 
3.02 lbs. while the average fleece produced by those which would have been 
culled out would have been 2.59 lbs. This difference is in the right di- 
rection but is is rather small to serve as  a complete foundation for any 
very elaborate system of culling based upon fleece weights. The dif- 
ficulty is that  individual differences in fleece weights are not constant 
enough; or, in other words, temporary environmental forces exert much 
more influence over fleece weight than individuality does. 
In  the discussion in the preceding paragraph only the two shear- 
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gs shown in Figure 1 were considered. However, this same discussion 
)plies to the average of all the goats. If each group of goats had been 
vided a t  the time of its first shearing into two groups according to  
hether their fleeces were heavier or lighter than the average fleece of 
their group a t  that  shearing, and then this first division had been com- 
pared with a simiIar division a t  each later shearing of the same group, 
there would have been 3712 comparisons of two fleeces from the same 
goat with the folIowing results: in 1180 cases the goat was in the poorest 
half both times, in 694 cases the goat was in the poorest half a t  the first 
shearing and the best half a t  the later shearing, in 736 cases the goat was 
in the best half a t  the first shearing and in the poorest half a t  the later 
o\earing, and in 1102 cases the goat was in the best half a t  both shear- 
gs. Culling on this basis would have been correct in 61.5% of the cases 
~d incorrect in 38.5% of the cases. 
It is of course impossible to discuss each correlation table separately 
lt in order to show the variation among the correlations and study the 
)ssibIe causes of these variations, a list of the entire 302 coefficients of 
lrrelation and their "probable errors,"* together with the number of goats 
cluded in each is given in Table 1. 
W C  
thc 
ne' 
ha' 
eff 
::"Probable error" is a term used by mathematicians to  show how likely i t  is  that  
the same results will be obtained if the experiment is repeated under the same con- 
ditions. For example ,the coefficient of correlation for Figure 1 is  +.4482.050. This 
means that  if another 117 does of the same age and breeding had had their fleeces weighed 
during the same two years, the coefficient of correlation might not  be exactly the 
same but i t  mould probably not  be more than +.448+.050=+.498, nor less than 
+.448-.050=+.398. If a coefficient +s less than its probable error i t  may very easily 
be the result of chance. if i t  is three times its probable error the odds a re  about 22 
to 1 that  it is not  an  ahcident, while if i t  is five times its probable error the odds are  
more than 1350 to 1 that  i t  is not  the resuIt of chance or a n  accident. Thus, in the ex- 
ample used, three times the probable error is  .I50 and +.488+ .150=+.598 while 
1.448-.150=+.298. Therefore the odds are  about 22 t o  1 tha t  if the  fleece weights 
d been taken on 117 other Limilar does a t  the same shearings the  resulting co- 
icient of correlation would not be less than +.298 nor more than +.598 and jt 
~uld be most likely to  be somewhere between +.398 and f.498. Probable error 1s 
erefore merely a means of measuring within what limits the facts found in this ex- 
riment would repeat themselves if the experiment were repeated. 
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Table 1 . Correlations between the  Weights of Fleeces Produced by Angora Goats at 
Different Shearings 
(Coefficients of correlations a re  positive except where otherwise indicated) I 
No . of Goats 1 Included Coefficient of Correlation 
I 
Grade Does 1.51. born in 1916. purchased . 1 (Includes 46 different does which were sheared at1 
Spring of 1922 ............. 
Pall of 1919 and Spring of 1920 .............. 
Fall of 1920 ............... 
least twice) 
.............. Fall of 1918 and Spring of 1919 
Fall of 1919 ............... 
Spring of 1920 ............. 
Fa11 of 1920 ............... 
Spring of 1921 ............ 
Fall of 1921 .............. 
Spring of 1921 ............. 1
44 
39 
3 1 
3 8 
3 4 
2 3 
............... &!I of 1921 2 2 
............. Spring of 1922 
.............. Spring of 1920 and Fall of 1920 
Spring of 1921 ............. 
Ia'all of 1921 ............... 
S13ring of 1922 ............. 1 2 2 
............. Spring of 1919 anrl Fall of 1919 4 1 
Sprina of 1920 ............. 
Fall of 1920 ............... 
Spring of 1921 ............ 
Fall of 1921 ............... 2 3 
Spring of 1922 ............ 
.............. Fall of 1920 and S p r ~ n g  of 1921 
Fall of 1921 ............... 
Spring of 1922 ............ 
.............. Spring of 1921 ant1 Fall of 1921 
Spring of 1922 ............. 
.............. Fall of 1921 and Spring of 1922 
erage of 28 correlati.ons for  grade does 1-5 1 ...... 
Grade does 52-154 born in  1916 o r  earlier. mostly older. 1 
purchased . 
(Includes a total of 89 different does which were 
sheared a t  least twice) 
............. Fall of 1918 and Spring of 1919 
............... Fall of 1919 
Spring of 1920 ............. 
Fall of 1920 ............... 
............. Spring of 1921 
Spring of 1919 and Fall of 1919 ............... 
S ~ r i n a  of 1920 ............ 
............... 
 all of 1920 
Spring of 1921 ............ 
Fall of 1919 and Spring of 1920 .............. 
Fall of 1920 ............... 
Spring of 1921 ............. 
.............. Spring of 1920 and Fall of 1920 
............ Spring of 1921 
.............. Fall of 1920 and Spring of 1921 
..... Average of 15 correlations for  grade does 52.154 
Grade does 155.291. born a t  t he  Station in  1918 out  of1 
.does 1-154 
I 
.(Includes a total of 69 different does which were 
I 
I 
sheared a t  least twice) 
.............. Fall of 1918 and Fnring of 1919 .206 2 . 0 8  
Fall of 1919 ............... 59 . I82 +. 08 
Spring of 1920 ............ 
............... 
.014 &. 12 
Fall  of 1920 .081 2. 09 
Spring of 1921 ............ .019 2 . 0 9  
Fall of 192 1 ............... - . 065& . 11 
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Table 1 . Correlati.ons between t h e  Weights of Fleeces Produced by Angora Goats a t  
Different Shearings-(Continued) 
I No . of Goats Included 
Grade does 292-416 born in  1917 purchased . 
I 
(Includes a total' of 120 differint does which were 
sheared at least twice) 
.............. Fall of 1918 and Spring of 1919 
............... Fall of 1919 
Spring of 1920 ............. 
Fall of 1920 ............... 
Spring of 1921 ............ 
Fall of 1921 ............... 
Spring of 1922 ............. 
Fall of 1922 .............. 
Spring of 1923 ............. 
.............. Spring of 1919 and Fall  of 1919 
Spring of 1920 ............. 
Fall of 1920 ............... 
Spring of 1921 ............ 
Fall of 1921 ............... 
Spring of 1922 ............. 
Fall of 1922 ............... 
Spring of 1923 ............. 
.............. Fall of 1919 and Spring of 1920 
Fall  of 1920 ............... 
Spring of 1921 ............ 
Fall of 1921 ............... 
Spring of 1922 ............ 
Fall of 1922 ............... 
Coefficient of 
Correlation 
I I 
Spring of 1922 ............. I 32 I 
...... 
Spring of 1923 ............. 
.............. Spring of 1920 and Fall  of 1920 
Spring of 1921 
Fall of 1921 
............. 
I 
............... 
.............. Spring of 1919 and Fall of 1919 
Spring of 1920 ............. 
Fall of 1920 ............... 
Spring of 1921 ............ 
Fall of 1921 ............... 
............ Spring of 1922 
Fall of 1922 ............... 
Spring of 1923 ............ 
.............. Fall of 1920 and Spring of 1921 
Fall of 1921 ............... 
............. Spring of 1922 
Fall of 1922 ............... 
............. Spring of 1923 
.............. Spring of 1921 and Fall  of 1921 
Spring of 1922 ............ 
Fall of 1922 ............... 
............. Spring of 1923 1 
Fall of 1921 and Spring of 1922 .............. 1
-.214+. 114 
60 .518 2 . 0 6 4  
3 0 2 0 0 2  .p18 
5 5 .478 t . 0 7 0  
5 0 
37 
Spring of 1922 ............ 1 34 
.632 +. 057 
. 3 3 7 2  .098 
.652 +. 067 
Fall of 1919 and Spring of 1920 1 2 9 - .............. . I 2 9  +. 123 
Fall of 1920 ............... .508,. 068 
Spring of 1921 .376 +. 082 ............ 
Fall of 1921 ............... 37 .686 &. 073  
Spring of 1922 3 4 .318 &. 104  ............. 
Spring of 1920 and Fall  of 1920 .............. 27 i - ............. . I 2 1  +. 128 Spring of 1921 2 5 .010 + . I 3 6  Fall  of 1921 19 .004 +. 155 ............... Spring of 1922 ............ 19 . I 9 1  +. 149 
Fall of 1920 and Spring of 1921 .............. 1 4 9 1 .361 2 . 0 8 4  
Fall  of 1921 ............... 3 6 
Spring of 1922 ............. 
Spring of 1921 and Fall  of 1921 .067 +. 110 .............. 
Spring of 1922 ............. 
Fall of 1921 and  Spring of 1922 . I95  +. 111 .............. 
Average of 28 correlations fo r  grade does 155-29 1 / .249 + . 034 ....
I I 
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Table 1 . Correlations between t h e  Weights of Fleeces Produced by Angora Goats at 
Different Shearings-(Continued) 
No . of Goats 
Included 
Grade does 418.684. born a t  t h e  Station in t he  Spring 
of 1919 out  of does 1-154 and 292.416 . 
(Includes a total of 123 different does which were 
sheared a t  least twice) 
Fall of 1919 and Spring of 1920 . . . . . . . . . . . . . .  
Fall of 1920 . . . . . . . . . . . . . . .  
Spring of 1921 . . . . . . . . . . . .  
Fall of 1921 . . . . . . . . . . . . . . .  
Spring of 1922 ............. 
Fall of 1922 ............... 
Spring of 1923 . . . . . . . . . . . .  
Spring of 1920 and Fall of 1920 . . . . . . . . . . . . . .  
Spring of 1921 . . . . . . . . . . . .  
Fall of 1921 . . . . . . . . . . . . . . .  
Spring of 1922 . . . . . . . . . . . . .  
Fall of 1922 ............... 
Spring of 1923 . . . . . . . . . . .  / 
Fall of 1920 and Spring of 1921 . . . . . . . . . . . . . .  
Fall of 1921 . . . . . . . . . . . . . . .  
Spring of 1922 ............. 
Fall of 1922 . . . . . . . . . . . . . . .  
Spring of 1923 . . . . . . . . . . . .  
Spring of 1921 and Fall  of 1921 .............. 
Spring of 1922 ............. 
Fall of 1922 . . . . . . . . . . . . . . .  
S ~ r i n a  of 1923 . . . . . . . . . . . . .  
Coefficient of 
Correlation 
. . . . . . . . . . . . . . .  Fall of 1922 
Spring of 1923 . . . . . . . . . . . .  
. . . . . . . . . . . . . .  Spring of 1922 and Fall of 1922 
Spring of 1923 . . . . . . . . . . . . .  
. . . . . . . . . . . . . .  Fall of 1922 and  Spring of 1923 
. . . . . . . . . . . . . .  . Fall of 1921 and ~ p r i n e  of 1922 
Fall  of 1922 . . . . . . . . . . . . . . .  
. . . . . . . . . . . . .  Spring of 1923 
Spring of 1922 and Fall of 1922 . . . . . . . . . . . . . .  
10 1 .476 & . I 6 5  
.536+-. 160 
11  .438 +. 164 
10 .394 +. 180 
11 
Spring of 1923 . . . . . . . . . . . . .  
Fall of 1922 and Spring of 1023 .............. 
Average of 28 correlations fo r  grade does 418.684 
I 
.... 
I- . . . .  .716 +. 099 Average of 45 correlations for  grade does 292.416 .424 k. 017 
Grade does 687.941. born a t  t he  Station in t he  Spring 
of 1920 out  of does 1.416 . 
(Includes a total of 78 different does which were 
sheared a t  least twice) 
. . . . . . . . . . . . . .  Fall of 1920 and Spring of 1921 
............... Fall of 1921 
S n r i n ~  of 1922 ............. 
F i l l  of 1922 . . . . . . . . . . . . . . .  
Spring of 1923 . . . . . . . . . . . . .  
. . . . . . . . . . . . . .  Spring of 1921 and Fall  of 192 1 
Spring of 1922 . . . . . . . . . . . . .  
Fall of 1922 ............... 
Spring of 1923 . . . . . . . . . . . . .  
Fall of 1921 and Spring of 1922 . . . . . . . . . . . . .  
............... Fall of 1922 
Spring of 1923 ............. 
S ~ r i n a  of 1922 and Fa11 of 1922 .............. .
Spring of 1923 ............ 
Fall of 1922 and Spring of 1923 .............. 1 
. . .  Average of 1 5  correlations fo r  grade does 687.941 
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Table I. Correlatfons between the Weights of Fleeces Produced by Angora Goats a t  
Different Shearings- (Continued) 
Gradt 
of 
1 
No. of Goats 
Included 
Coefficient of 
Correlation 
does 943-1141, born a t  the Station in the Spring 
I 
1921 out of does 1-684 
............... ?all of 1921 and Spring of 1922. .420+.060 
Spring of 1923 10 .489&. 163 
. . . . . . . . . . . .  
Grade does 1142-1178, born a t  the Station in the spring' 
of 1922 out of does 1-941. 
Fall of 1922 and Spring of 1923 . . . . . . . . . . . . .  .240*. 146 
Average of 162 correlations of eight different groups1 
of grade does, involving shearing records of 631 
different individuals ......................... i 
Grade wethers 157-290, born a t  the station in the 
Spring of 1918 out of does 1-154. 
(Includes a total of 47 different wethers which 
were sheared a t  least twice) 
. . . . . . . . . . . .  Fall of 1918 and Spring of 1919. 
Fall of 1919 ............... 
Spring of 1920 . . . . . . . . . . . .  
Fall of 1920 
Spring of 1921 
............... 
............ 
............ Spring of 1919 and Fall of 19 19. .I 
Spring of 1920 ............ 
Fall of 1920 ............... 
Sprjng of 1921 ............. 
Fall of 1919 and Svrine of 1920. ............. 
h l 1  Gf 1920 ................ 
Spring of 1921 ............. 
............. Spring of 1920 and Fall of 1920. 
............. Spring of 1921 
Fall of 1920 and Spring of 1921.. . . . . . . . . . . . .  
Grade wethers 417-686, born a t  the station in the 
Spring of 1919 out of does 1-154 and 292-416 
(Includes a total of 119 dffferent wethers which 
were sheared a t  least twice) 
Fall of 19 19 and Spring of' 1920. . . . . . . . . . . . .  11 4 
Fall of 1920 ............... 106 
Spring of 192 1 ............ 
S~rine:  of 1920 and Fa11 of 1920. ............ - - 
Spring of 1921 ............ 9 4 
Fall of 1920 and Spring of 1921.. . . . . . . . . . . . .  I 
Grade wethers 688-942, born a t  the Station in the 
Spring of 1920 out of does 1-416. 
Fall of 1920 and Spring of 1921 . . . . . . . . . . . .  I 
Grade wethers 944-1139 born a t  the Station in the 
Spring of 1921 out of does 1-684. 
Fall of 1921 and Spring of 1922.. ............ 
Grade wethers 1145-1179, born a t  the Station in the 
Spring of 1922 out of does 1-941 
Fall of 1922 and Spring of 1923.. ........... 
Average of 24 correlations on a total 6f five differ-\ 
ent groups of wethers involving shearing records1 
from 313 different inclividuals . . . . . . . . . . . . . . . .  
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Table 1 . Correlations between the Weights of Fleeces Produced by Angora Goats 
Different Shearings-( Continued) 
No . of Goats 
Included 
Coefficient o 
Correlation 
Registered Angora Bucks. purchased or born in 1918 
........ Long Spring of 1919 and Fall of 1919 
Registered bucks born a t  the Station in the Spring of' 
1920 I . 
.... 
(Includes a total of 18 different individuals which 
were sheared a t  least twice) I 
............. Fall of 1920 and Spring 'of 1921 
Long Spring of 1922 ....... 
...... Spring of 1921 and Long Spring of 1922 
Registered bucks born a t  the Station in the Spring of' 
1921 . I ..... 
Fall of 1921 and Spring of 1922 ............. I 
Registered bucks born a t  the Station in the Spring of 
1922 . 
............. Fall of 1922 and Spring of 1923 
Average of 6 correlations on 4 different groups of reg- 
istered bucks involving shearing records from 67 dif- 
ferent individuals ............................. 
Foundation Registered Does. purchased from various 
sources. born in 1917 or earlier . most of them in 
1915. and no shearing records used where the does 
were not a t  least eighteen months old . This also in- 
cludes registered does born a t  the station in 1917 
and 1918 but no shearing records of these before 
they were two and one-half years old were used . 
(66 different does are included) . 
Long Spring of 19 17 and Long Spring of 191 8 . . 1 
Fall of 1918 ............... 1 
............ Spring of 1919 
Fall of 1919 ............... 
Spring of 1920 ............. 
Fall of 1920 ............... 
Spring of 1921 ............ 
Fall of 1921 ............... 
Spring of 1922 ............ 
Fall of 1922 ............... 
Spring of 1923 ............ 
......... Long Spring of 19 18 and Fall of 19 18 
............. Spring of 1919 
Fall of 1919 ............... 
.Spring of 1920 ............. 
Fall of 1920 ............... 
Spring of 1921 ............. 
............... Fall of 1921 
Spring of 1922 ............. 
Fall of 1922 .............. 
Spring of 1923 ............ 
Fall of 1918 and Spring of 1919 .............. 
Fall of 1919 ............... 
Spring of 1920 ............. 
Fall of 1920 ............... 
Spring of 1921 ............. 
Fall of 1921 ............... 
Spring of 1922 ............. 
pal! of 1922 ............... 
Sprlng of 1923 ............ 
Spring of 1919 and Fall of 1919 .............. 
Spring of 1920 ............ 
............... Fall of 1920 
Snrine of 1921 ............ 1 
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Table 1 . Correlations between t h e  Weights  of Fleeces Produced by Angora  Goats a t  
Different Shearings-(Continued) 
/ N o  . of Goats / Coefficient of 
Included Correlation 
............... Fall of 1921 1 
Spring of 1922 ............. 
Fall  of 1922 ............... 
Spring of 1923 . . . . . . . . . . . . .  
.............. Fal l  of 1919 and  Spring of 1920 
Fall  of 1920 ............... 
Spring of 1921 ............. 
............... Fall  of 1921 
Spring of 1922 ............. 
............... Fal l  of 1922 
Spring of 1923 ............. 
.............. Spring of 1920 and Fall  of 1920 
Spring of 1921 ............ 
Fall  of 1921 ............... 
Spr ing  of 1922 ............ 
............... Fall  of 1922 
Spr ing  of 1923 ............ 
. . . . . . . . . . . . . .  Fal l  of 1920 a n d  S ~ r i n g  of 1921 1 
. . ............. Fall  of 1921 
Spring of 1922 ............ 
Fall  of 1922 ............... 
Spr ing  of 1923 ............. 
. . . . . . . . . . . . .  Spring of 1921 and Fall  of 1921 
Spring of 1922 ............ :\ 
. . . . . . . . . . . . . . .  Fall  of 1922 1 
Spring of 1923 ............. 1 
. . . . . . . . . . . . . .  Fall  of 1921 and  Spring of 1922 1 
............... Fall  of 1922 
Spring of 1923 ............. / 
. . . . . . . . . . . . . .  Spring of 1922 and Fall  of 1922 1 
. ............ Spr ing  of 192 3 1 
.............. Fal l  of 1922 a n d  Spring of 1923 I- 
Average of 66 correlations fo r  t h e  foundation reg- 
................................... iatered does 1 
I 
Registered does 50.93. born a t  t h e  Sta t ion  i n  t h e  
Spring of 1919 
(Includes a to ta l  of 28 different indivtduals) 
............ Fal l  of 1919 and Spring of 1920 
Fall  of 1920 ............... 
........... Spring of 1921 
............... Fal l  of 1921 
............. Sprinn of 1922 
Fall  of 1922 ............... 
Spring of 1923 ............ 
............. Spring of 1920 and  Fall  of 1920 
............. Spring of 1921 
............... Fall  of 1921 
............. Spring of 1922 
............... Fall  of 1922 
. . . . . . . . . . . . .  Spring of 1923 
. . . . . . . . . . . . . .  Fal l  of 1920 and  Spring of 1921 
Fall  of 1921 . . . . . . . . . . . . . . .  
. . . . . . . . . . . . .  Spring of 1922 
Fal l  of 1922 ............... 
............. Spring of 1923 
.............. Spr ing  of 1921 and  Fall  of 1921 
............ Spring of 1922 
............... Fall  of 1922 
. . . . . . . . . . . . .  Spring of 1923 
.............. Fall  of 1921 and  Spring of 1922 
Fall  of 1922 ............... 
\ Spring of 1923 ............ 
Snr ine  of 1922 a n d  Fall  of 1922 . . . . . . . . . . . . . .  1 
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Table 1. Correlattons between the Weights of Fleeces Produced by Angora Goats 
Different Shearings- (Continued) 
Spring of 1923 
Fall of 1922 and Spring of 1923. . 
NO. of Goats 1 Included 
I 
Average of 28 correlations for the registered does born' 
in 1919 ...................................... .! I .530&.02: 
Coefficient of 
Correlation 
Registered does 164-225, born a t  the Station in the 
Spring of 192 1. 
(Includes a total of 30 individuals) 
Fall of 1921 and Spring of 1922 . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . .  Fall of 1922 
Spring of 1923 . . . . . . . . . . . . .  
. . . . . . . . . . . .  Spring of 1922 and Fall of 1922..  
Spring of 1923 . . . . . . . . . . . . .  
............ Fall of 1922 and Spring of 1923.. 
Average of 6 correlations for the registered does born 
in 1920 ....................................... 
Registered does 103-150, born a t  the station in the 
Spring of 1920. 
(Includes a total of 15 individuals) 
. . . . . . . . . . . .  Spring of 1921 and Fall of 1921..  
. . . . . . . . . . . . .  Spring of 1922 
Fall of 1922 . . . . . . . . . . . . . . .  
Fall of 1921 and Spring of 1922. . . . . . . . . . . . . .  
Registered Does 227-282, born a t  the Station in the 
Spring of 1922. 
Fall of 1922 and Spring of 1923 ............. 
- - 
I 
Average of the 110 correlations on five groups of reg- 
.... istered does including 155 different individuals / .467+.011 
11 I .662&. 114 10 3 1 8 2 . 1 9 2  10 .026+. 213 
Summary of Table 1 
11 
Fall of 1922 . . . . . . . . . . . . . . .  11 
Spring of 1923 . . . . . . . . . . . . .  
Spring of 1922 and Fall of 1922. . . . . . . . . . . . . .  ii Spring of 1923 . . . . . . . . . . . .  
Fall of 1922 and Spring of 1923. ............. 13 
Average of 9 correlations for the registered does born 
Number of 
Correlations 
.2892.186 
.415I+. 169 
.573&. 143 
.7752.072 
.7362.086 
.796I+.069 
1 1 Percentage 
Number of Dif- Average Individual D 
ferent Goats In- Coefficient of ferences Whi 
volved Correlation Are Permanc 
in 1920 ....................................... I I .510+-056 
...... Grade Does 
Grade Wethers. .. 
Registered Bucks 
1 1 6 
Registered Does. 1 ! 110 
of 
lif - 
ich 
?nt 
All Goats ........ ' 302 1 1166 1 .415&.008 1 17.2% i 
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VARIATIONS IN INDIVIDUALITY IN DIFFERENT GROUPS 
The differences between the average coefficients of correlation for 
the different groups of goats shown in the summary of Table 1 a re  as 
follows : 
Grade Does and Registered Bucks..  ............ . . I  .137+.087 1 1.6 
I Difference 
-- -- I Grade Does and Grade Wethers..  ................. I -0232-030 
. . . . . . . . . . . . . . .  Grade Does and Registered Does . .  . .0152.016 1 4.1 
Difference 
Divided by 
Probable Error 
.8 
Grade Wethers and Registered Bucks. .  . . . . . . . . . .  . .1142.090 1 1.3 
. . . . . . . . . .  Grade Wethers and Registered Does. .  ... / .098f -030 1 3.3 
Registered Bucks and Registered Does. . . . . . . . . . . . .  .2 122.087 1 2.4 
The only statistically significant difference is that  between the aver- 
age correlation for the grade does and the average correlation for the ,  
registered does, which (although small) is 4.7 times a s  large as  its prob- 
able error. The difference between the average correlation for the grade 
wethers and the average correlation for the registered does is on the border 
line of significance, being 3.3 times as  large as its probable error. The 
possibility that  both of these differences should be a s  large a s  they are  and 
both in the same direction just as a matter of chance is so remote that  
we can safely conclude that  there is a real reason why the registered 
does showed a higher correlation than the grade does and grade wethers. 
Various conjectures can be made as  to what that  reason is, but the one 
which fits the facts best and seems truest to the authors is that  there 
was more genetic variability among the registered does which were ob- 
tained from several different sources and which were, for experimental 
reasons, mated to various types of bucks, than among the grade does of 
which the foundation stock all came from two flocks (most of i t  from one) 
and which were bred i o  registered bucks of a rather uniform general 
type for the production of the grade goats born a t  the station. 
Too much importance should not be attached to the differences be- 
tween the average coefficients of correlation shown in the summary of 
Table I because the groups averaged together in that  summary were-com- 
posed of smaller groups which did not all show the same amount of cor- 
relation. For example, the average coefficients of correlation* for the 
first six groups of grade does (which are  included in one group in the 
summary of Table I )  a re  a s  follows: 
*Copied from Table 1. 
22 Bulletin No. 320 Texas Ag.r^icultural Experiment Station 
The differences between the average coefficients of correlation for 
these different groups of grade does are as  follows: 
Does 
1-,,51 ~:,d 
,, ,. 
9 .  I ,  
9 ,  9 .  
5 2-!,54 a?,d 
11 9 .  
1. .9 
155-291 and 
does 
does 
does 
does 
does 
does 
does 
does 
does 
does 
9 ,  9 .  
................ 
,, *s 
does 418-684. .  
................ does 687-941. .  
................ Dqys 292-?,I6 a:,d does 4 1 8 - 6 8 4 . .  
................ does 687-941. .  
Does 418-684 and does 687-941. .  .............. ..I 
Difference 
Difference Divided by 
It will be seen that  each of these six groups of does shows an  
average coefficient of correlation significantly different from that  of sev- 
eral of the other five groups. Some of the reasons for these differences are 
definitely known. Thus the low average correlation of does 1-51 is largely 
due to the fact that  they were carefully selected when they were purchased 
and therefore did not show the full range of variation which the entire 
flock from which they were chosen would have shown. Does 52-154 
and does 292-416 were also purchased but were not selected one by one 
after a careful examination a s  does 1-51 were. Therefore, does 52-154 
and does 292-416 may naturally have been expected to show more vari- 
ation in permanent differences and higher correlations than does 1-51. 
No satisfactory explanation of the low average correlation for does 155- 
291 is apparent. Neither is there any apparent explanation of the re- 
markable uniformity shown by does 687-941 in the size of the various co- 
efficients of correlation which go to make up their average coefficient of 
correlation. It is this uniformity which is responsible for the extreme 
smallness of the probable error for the average coefficient of correlation 
for this group. 
Thus i t  is clear that  there are real differences between different groups 
of goats in regard to the amount of correlation which they show, al- 
though the reasons for those differences are not completely known. It is 
important to know the amount of correlation which any group of goats 
would show between fleece weights a t  different shearings because the suc- 
cess of culling depends on that. It is evident that  the Experiment Station 
would have gained much more by culling does 52-154 or does 687-941 
than i t  would by culling does 1-51 or  155-291. Further references to these 
differences between groups will be made later in the discussion of indi- 
viduality and heredity. 
STATISTICAL SIGNIFICANCE OF THE CORRELATIONS 
It will be noticed that  a few of the correlations in Table 1 are neg- 
ative and that  nearly a third of them are  not large enough to be statis- 
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tically significant; that  is, a re  less than three times their probable errors. 
None of the negative correlations are statistically significant, and the 
great majority of all correlations are  positive, nearly half of them being 
more than five times as  large as  their probable errors. Hence i t  can- 
not be doubted that  on the average there is a significant positive corre- 
lation between the weights of individual fleeces of Angora goats a t  dif- 
ferent shearings, but this correlation is not as  large as  the similar corre- 
lation for Rambouillet sheep. The correlations are  summed up a s  to their 
significance in Table 2. 
Table 2. Statistical Stgnificance of the Correlations 
-- - ; Negative I Positive 
Less than their probable errors.. ....................... 9 
From one to three times as  large as  their probable errors.. 
1 - g -  
From three to five times as  large as  their probable errors..  66 
... More than five times as  large as  their probable errors.. 148 
Total ............................................... 14 1 -288- 
Largest negative correlation ( 2  1 individuals) is -.3462.130 
Largest positive correlation (34 individuals) is +.86 1 t.03 0 
THE INFLUENCE OF THE NUMBER OF INDIVIDUALS INVOLVED 
UPON THE SIZE OF THE CORRELATION 
Some of the correlations are  based upon very small numbers of indi- 
viduals and i t  might be supposed that  i t  is these correlations which have 
the unusually high and the unusually low coefficients or i t  might be sup- 
h'umber of Coats in Each Correlation Table 
r c c u r i  
( Coeffici~nt of Corrslation = +.097 + .038 
Figure 4. The Relation between the  size of the coefficient 
number of individuals upon which that  correlation is based. 
of correlation and the 
posed that  these correlations based upon very, small numbers unduly in- 
fluence the average value of all correlations. 
The relation between the number of individuals involved and the size 
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of the coefficient of correlation- is shown in Figure 4, which is itself in 
the form of a correlation table. The use of the correlation coefficient is 
not justified in this case because neither distribution is in agreement with 
the normal frequency curve. and regression is clearly non-linear. The cor- 
relation ratios (which are used instead of the coefficient of correlation in 
the cases of non-linear regression) are  .217 and ,306 for the data in Figure 
4. They show that  the extreme coefficients do come from the correlations 
involving smaller numbers of individuals and that  there is a slight tendep-v 
for the correlations involving larger numbers to have larger coefficien 
This table makes i t  seem still more probable that  coefficients less than +, 
or more than +.69 are so abnormal in size merely because they are bas 
upon insufficient numbers. 
INDIVIDUALITY IN FALL SHEARINGS COMPARED WITH 
INDIVIDUALITY IN SPRING SHEARINGS 
While working over the shearing records the authors were impressc 
merely by inspection, with the fact that  there were many goats, part 
ularly among the wethers, which consistently produced fleeces in the f 
very much heavier than the average of their group but produced flew 
of ordinary or inferior weight in the spring. There were others which 
exactly the opposite; that  is, produced heavy fleeces in the spring 
light ones in the fall, but these were not so conspicuous. Table 3 sh 
that  this general impression gained from glancing a t  the individual flGGLG 
weight records was founded on actual fact. Table 3 shows that fall 
shearings are correlated with other fall shearings and spring shearings 
are  correlated with other spring shearings more closely than fall shear- 
i n g ~  are  correlated with spring shearings. This is all the more surprising 
because consecutive shearings might have been expected to have been more 
closely correlated than shearings which were separated by a t  least ofie 
other shearing. This was actually found to be true in the case of the 
sheep studied in Texas Bulletin 311, and is to be expected for the reason 
that  there will be temporary environmental influences, such as  a minor 
illness or parasitism, which will affect individual goats over a large part 
of two consecutive fleece-growing periods but will not last all through 
the life-times of those goats. However, in Table 3 all the correlation' 
consecutive shearings (except one involving registered bucks and one 
volving the foundation registered does) are  correlations of fall shear 
with spring shearings, and therefore we would have expected the a 
age of the "fall with spring" correlations to be higher than the 0th 
whereas i t  is actually lower and the difference is statistically signific 
A detailed examination of Table 3 will show that  this differenc 
due entirely to the grade wethers and grade does, and shows up in eT 
complete comparison of those groups except that  the difference is small 
in the case of grade does Nos. 687-941. 
Expressed in the language of the practical breeder, all of this merely 
means that  in the groups of grade goats there were many individvalc 
which usually produced heavy fleeces in the fall and fleeces of ordin 
s of 
in- 
ings 
ver - 
lers, 
ant. 
e is 
rerv 
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V l l U  
Thc 
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eno 
1. 
othc 
spr 
ing 
the 
weight in the spri ig and many other individuals which usually produced 
heavy fleeces in the spring and fleeces of ordinary weight in the fall. At 
present we can do no more than speculate a s  to the reasons for this habit. 
I t  is quite possible that  i t  is related to the variations in the shrinkage of 
individual fleeces. The fall fleeces (where this difference showed up 
most pronounced) were grown during the long hot summers and i t  may 
be that  certain individuals responded to this hot weather by producing 
much more sweat and yolk in their fleeces than others. Or the difference 
may have been due to individual feeding habits and peculiarities of taste 
since the food eaten during the spring and summer naturally differed from 
that eaten during the fall and winter. 
The fact that  the difference was present in the grades but not in the 
purebreds is some indication that  i t  rests upon a hereditary basis and that  
by careful selection and breeding i t  might be possible to establish strains 
of Angora goats in which this difference would be even more pronounced 
+Lon it was in the grade Angora goats on which this study was based. 
?re does not appear to be any economic reason for attempting to estab- 
. such a strain of goats, however, and since the available data are  not 
ugh to show conclusively which explanation is correct we shall have to 
D e  content with merely stating the observed fact that  fall fleeces from the 
same goats tend to resemble each other in weight, and spring fleeces from 
the same goats tend to resemble each other in weight, more closely than 
fall fleeces and spring fleeces from the same goats tend to resemble each 
' er in weight. Since this is true and the fall fleece is heavier than the 
ing fleece (as will be shown later), i t  would seem that  the fall shear- 
is a better time to cull goats for increased mohair-production than 
spring shearing. 
Table 3. Correlations of Fall Shearings Compared With Correlations of Spring Shearings 
pp --- - 
Goats included 
- - 
-- 
A 
Average of all 
- 
- -  - - -
Grade does 1-51. ......................... 
Grade does 52-154.. ..................... 
Grade does 155-291.. ..................... 
Grade does 292-416.. ..................... 
Grade does 418-684.. ..................... 
Grade does 687-941.. ..................... 
.................. Grade does 943-1141.... 
.................... Grade does 1142-1178. 
Grade wethers 157-290. ................... 
.................. Grade wethers 417-686.. 
Grade wethers 688-942. ................... 
.................. Grade wethers 944-1139. 
................. Grade wethers 1145-1179. 
Registered bucks ........................ 
............... Foundation registered does. .  
.................... Registered does 50-93. 
.................. Registered does 103-150. 
.................. Registered does 154-22 5. 
Registered does 227-282.. ................. 
Nnmher of tables involved.. ............... 
- - - - - - - 
Shearipns Correlated 
- - - pp 
Fall with Fall with ' Spring with 
Fall Spring , Spring 
___ - - I  -- -_ 
-- .- 
.440t.0y8- / 7 3 ? 1 0 1 0  / .492*.016 
- - -- -- 
- -- 
.233 1 .238 .583 
.470 1 .717 
1 6 8  -424 
-.: .466 399 i .443 .327 .530 
-548 .527 -582 
.455 
.534 .468 
.585 .404 .593 
I .545 
1 .281 1 
.343 I 
.233 .366 
.445 
.507 
.4 15 .527 
.425 
56 177 6 9 
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THE INFLUENCE OF THE LENGTH OF TIME BETWEEN SHEF 
INGS UPON THE SIZE OF THE CORRELATION 
It was shown in Texas Bulletin No. 311 that the correlation betwc 
the individual fleece weights of sheep was significantly higher in the case o 
consecutive shearings than in the case of shearings which were not cor 
secutive and that  there seemed to be a tendency for the correlations to b 
still lower as  the interval of time between the shearings was increasec 
It is very easy to understand why this should be so, because there ar  
many cases of minor illness or of parasitism which extend over mor 
than one fleece-growing period and which may therefore affect the weigh 
of two consecutive fleeces but may not affect the weight of a fleece prc 
duced three or four years later. Also i t  is possible that  some individu 
become broken-mouthed and show the effects of old age before othc 
This would tend to make the correlations lower between fleeces produc 
when the animals were old and fleeces produced when they were you 
than similar correlations between fleeces both of which were produc 
when the animals were young or both of which were produced when 1 
animals were old. It was to show whether this same state of affairs ( 
isted among Angora goats tha t  Table 4 was prepared. 
At first glance Table 4 does not seem to conform to expectation 
all since the correlations for consecutive shearings are significantly lou 
than for shearings separated by one other shearing and shearings sep: 
ated by three other shearings. However, if Table 4 is considered in cc 
nection with Table 3 i t  becomes evident that  the situation in Angora go: 
i s  really very similar to what i t  is in sheep. In  the case of the Angu 
goats all of the correlations between consecutive shearings are corre 
tions between fall shearings and spring shearings (except for two excep 
tional cases among the registered goats), while correlations between shear 
ings separated by one other shearing are all (with one exception) correla. 
tions between two fall shearings or between two spring shearings. Tc 
eliminate this influence of the lower correlations between spring and fa1 
shearings, only shearings separated by an  even number of shearings oughl 
t o  be compared with each other and shearings separated by an odd numbel 
of shearings ought to be compared with each other. Thus correlations oJ 
consecutive shearings ought to be compared with correlations of she2 
ings separated by two, four, six, eight, or ten, other shearings. Likewi 
.correlations of shearings separated by one other shearing ought to 
.compared with correlations of shearings separated by three, five, seve 
.or nine other shearings. When this is done i t  will be seen that  there is 
.a gradual decline in the value of the correlation as the length of time 
between the two shearings increases. Table 4 furnishes strong confirma- 
tion of the fact shown in Table 3, namely, that  fall fleece weights resemble 
s the r  fall fleece weights and spring fleece weights resemble other spring 
fleece weights more closely than fall fleece weights resemble spring fleece 
weights. 
LK- 
een 
:ed 
the 
ex- 
a t  
rer 
P r -  
... 
Table 4. T h e  Influence of the  Length of Time Between Shearings Upon the Size of the Correlatiori 
............. Average of all ,4105 .01E 
Grade does 1-51.. ........ .381 
Grade does 52-154. ....... .448 
- 
.. . .  Grade does 155-291.. .I57 
. . . .  Grade does 2 9 2 4 1 6 . .  1- -398 
Grade does 418-484.. ..... .358 
Grade does 687-941.. .... IT 
... .... Grade does 943-1141.. . I  
Grade does 1142-1178.. ... 
Grade wethers 157-290.. .. 
Grade wethers 417-4586.. .. 
Grade wethers 688-942.. .. 
Grade wethers 944-1139.. . 
Registered does 154-225.. .I .574 1 .509 1 .515 ( . . . .  I . ... ( . . . .  1 . . . .  / . ... I .... ( . ... ( .... 
------- 
Grade wethers 1145-1179 . 
Registered bucks. ......... 
Foundation registered does. 
Registered does 50-93.. ... 
Registered does 103-150.. . 
.... . . . . . . . .  .. . .  .... . . . .  . . . .  .... Registered does 227-282. .. .349 .... 
~ ~ - - ~ ~ ~ ~ -  
.,.. 
- - -  
Number of correlation tables 
included ............... ( 83 1 63 49 1 36 27 1 18 ( 12 1 I 
4 ( 2 1 1 
.240 
.274 
.490 
.545 
.281 
.343 
.271 
.439 
.613 
.531 
.... 
.554 
.589 
.... 
.... 
. . . .  
.I76 
.470 
.613 
.490 
. . . .  
.I98 
.I43 
. . . .  
.... 
. . . .  
.... 
.433 
.471 
.300 
.... 
.396 
.... 
.... 
p--ppp- 
.... 
.... 
- - - - _ _ _ -  
.... 
p--pp-- 
.518 
~ ~ ~ ~ ~ - ~ -  
.568 
~~~~~~- 
.... 
.... 
-.084 
.... 
.... 
.... 
.... 
.... 
.382 
.439 
.... 
.... 
p---p-ppp-- 
.... 
~ ~ - - ~ ~ ~ ~ ~ - -  
.... 
---p---pp-- 
.... 
.... 
. . . .  
. . . .  
.430 
.282 
. . . .  
. . .. 
.... 
.... 
.... 
.... 
.... 
. . . .  
-- 
.413 
.371 
-- 
.... 
.... 
.... 
. . . .  
.... 
.... 
.... 
.... 
.423 
-- 
.... 
.... 
. . . .  
.... 
.... 
.... 
----- 
.... 
. . . . . . a .  
. . . . . . . .  
. . . . . . . .  
. . . . . . .  
. . . . . . . .  
28 Bulletin No. 320 Texas Agricultural Experiment Station 
THE INFLUENCE O F  AGE UPON INDIVIDUALITY 
For economic reasons i t  is best to cull a flock when the animals are 
, as young as  possible, provided i t  is possible to do the culling as accurately 
a t  that  age a s  a t  any other age. Hence i t  becomes important to know 
whether the differences in individuality are fully developed by the time 
the goats are sheared a s  kids, or whether i t  will be necessary to wait until 
they are yearlings, two-year-olds, or even older before they can be culled on 
the basis of fleece weights with the greatest accuracy. Table 5 was pre- 
pared to show the evidence on this point. In  i t  the correlations are sorted 
out according to the age of the goats involved and all those involving the 
game age are  averaged together. Since each correlation concerns two dif- 
ferent ages of the same goats, each correlation is counted twice, and only 
twice, in this table. Two groups of does are omitted from this table be- 
cause they were not absolutely uniform in age and two others are shown 
but not included in the averages because they were not born a t  the Station 
and therefore may not have been subject to similar environmental in- 
fluences while young. 
It is evident from Table 5 that, with two exceptions, the correlations 
a t  different ages are very nearly the same. The fleece weights when the 
goats were kids (that is, were about six months old) seem to be less re- 
liable than the other fleece weights and the fleece weights in the fall of 
the yearling year (that is, when the goats were about eighteen months old) 
seem to be more reliable than other fleece weights as  indicators of the 
future weight of fleece which the goats will produce. 
The difference between the correlation for the kid shearing and the 
next lowest correlation is only one and one-half times its probable error 
but the differences between the correlation for the kid shearing and most 
~f the other correlations are more than three times as  large as  their 
firobable errors and therefore we can be reasonably sure that  the kid 
fleece is not a s  accurate an indicator of the future mohair-producing 
ability of the goat as  the later fleeces are  and, other things being equal, 
i t  would be best to postpone culling until a later shearing time. The kid 
fleece is not a s  accurate an  indicator as  the others because of two rea- 
sons. In the first place all the kids are  not born on the same day or even 
inv the  same week and therefore they come to their first shearing carry- 
ing fleeces which have not all had the same length of time in which to 
grow. In  the second place, there is probably more variation in the 
amount of milk which they get from their mothers than there is in the 
amount of feed which they collect for themselves a t  later periods in their 
clives. That is, the food supply for the individual kids is probably less 
uniform than i t  is  for older goats. 
The difference between the correlation for the fall yearling shearing 
and the next highest correlation is only about twice as  large as  its probable 
error but most of the differences between the fall yearling correlation and 
the other correlations are nearly or quite three times as  large as  their 
probable errors and therefore we can be reasonably sure that, as a rule, 
the fall yearling fleece weights are more reliable than the fleece weights a t  
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any other age as  indicators of the amounts of mohair which the goats are apt 
to produce in the future. It is perhaps significant tha t  this most reliable 
age is also the age a t  which the heaviest fleece is produced (as will be 
shown later). It would seem that  differences in individuality show up 
best when production is best and that  the conditions which tend to make 
the average production low, hurt the good-producers proportionately more 
than they do the poor-producers. In other words, unfavorable conditions 
tend to hold all the goats down to a dead level of low production. There 
was some indication of this also in the case of sheep a s  reported in Texas 
Bulletin 311. However, in neither case is the evidence perfectly clear- 
cut and free from contradictions. 
On the basis of the facts just shown, i t  is obvious that  the best time 
to cull Angora goats for increased mohair production is a t  the fall shear- 
ing of their yearling year. If, for reasons of prices or ranch manage- 
ment, i t  is not expedient to do the culling a t  this age, any other age will 
do about as  well except that  they should not be culled in the fall a s  kids 
if the culling can possibly be done a t  any other age. 
T a b l e  5 T h e  Influence of Age Upon the Amount of Correlation 
Goats included 
Average for all goats born a t  
the  Station.. .............. 
...... Grade does 155-291.. 
....... Grade does 418-684. 
...... Grade does 687-941.. 
...... Grade does 943-1141. 
.... Grade does 1142-1178.. 
. . .  Grade wethers 157-290. 
Grade wethers 417-686. .. 
. . .  Grade wethers 688--942. 
.. Grade wethers 944-1139.. 
. .  Grade wethers 1145-1179. 
.......... Reqistered bucks.. 
. . . .  Registered does 50--93. 
Registered does 103-150.. 
.. Registered does 154--225.. 
... Registered does 227-282. 
Grade does 1-51 (not  
. . . . . . . . . . .  included in average) 
Grade does 2 9 2 4 1 6  (not  
. . . . . . . . . .  included in average). 
% 
.306 f .021 
.032 
.352 
.533 
.455 
.240 
.236 
.388 
.545 
.281 
.343 
.I52 
.354 
. . . . . .  
.415 
.349 
2 
.394 f .02A 
.024 
.426 
.521 
.420 
.... 
.287 
.398 
.... 
.... 
- - - -  
.... 
.271 
.567 
-- 
.530 
 
.636 
- - -  
.... 
.... 
- - - -  
.351 
1 
.428f .018 
.432 
----
.446 
.542 
.420 
.240 
.397 
.535 
.545 
.281 
.343 
.I99 
.498 
-- 
.335 
 
.504 
.349 
.... 
. . .  
AGE 
2% 
.424 + .024 
.287 
.404 
.520 
.... 
.. . .  
.326 
. . . .  
.... 
.... 
.... 
.... 
.538 
.503 
.... 
.... 
.311 
.472 
1% 
.506 f .019 
.337 
.455 
.552 
.... 
. . . .  
- -  
.455 
.540 
.... 
.... 
.... 
 
.... 
 
.681 
.485 
.614 
.... 
.... 
.372 
I N  YEARS 
3 
------------ 
.442+ .027 
----------- 
.332 
.385 
----------- 
.584 
------------ 
.... 
--------- 
.... 
.254 
------------ 
.... 
----------- 
.... 
------------ 
.... 
.... 
.... 
.531 
.702 
.... 
.... 
------------ 
.350 
.447 
3 %  
.360 f .032 
.223 
.371 
.... 
.... 
.... 
.... 
.... 
.... 
.... 
.... 
.... 
.485 
.... 
.... 
.... 
.I84 
.483 
------- 
4 
.436 + .035 
.324 
-------- 
.398 
------- 
.... 
- - -  
-------- 
.586 
- - _ _ _ _ _ - - - -  
-------- 
.550 
.497 
4% 
------ 
------ 
.263 
------ 
.393 
5 
. . . . . . . . . . . . . . .  
. . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . .  
.476 
.300 
5% 
. . . . . . . . . . . . . . .  
.I87 
.424 
6 
.I69 
.498 
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THE INFLUENCE OF SEASON UPON INDIVIDUALITY 
It is perfectly possible tha t  seasonal influences such as  the scarcity or 
abundance of feed, the temperature and humidity of the air, etc., might 
influence the grease weights of the fleeces so much that  the fleece weights 
of some particular season would be very much more reliable indicators 
of the future mohair-producing ability of the goats than the fleece weights 
of other seasons. Table 6 was prepared to show whether this was actually 
true. Since each correlation table necessarily involves shearings at two 
different seasons, each corre1ation.i~ counted twice and only twice in this 
table. The four groups of purchased does are given but are not included 
in the averages because of the possibility of their having been reared under 
quite different environmental conditions. Only two of the averages given 
in that  table differ significantly from the general average of all corre- 
lations. One of these is the average for the fall of 1918, which was very 
significantly lower than the general average, but which rested solely upon 
the kid shearings of the does and wethers which were born in 1918, dur- 
ing which year there was a severe drouth. The correlations for the pur- 
chased does are  also slightly lower in the fall of 1918 than their general 
average but the difference is not nearly a s  extreme a s  i t  is in the case of 
the two groups which were included in the average. The average corre- 
lation for the spring shearing of 1923 is distinctly higher than the average ' 
of all correlations and this is found so generally among the different 
groups that  i t  seems unlikely that  i t  is entirely accidental. The spring 
shearing of 1923 was heavier than the average spring shearing (as will 
be shown later) and followed six months of weather and pasture condi- 
tions almost ideal for goats. Since pasture conditions preceding the 
1923 spring shearing were better than the average and pasture conditions 
preceding the 1918 fall shearing were more unfavorable than the average, 
this may be regarded a s  some further evidence that  good conditions and 
heavy fleeces are  accompanied by high correlations. However, the evi- 
dence does not agree completely with this hypothesis, for the 1921 fall 
shearing and the 1922 spring shearing, both of which were small and both 
of which followed periods of scanty pasture, nevertheless had average 
correlations which were higher than the average of all correlations. 
For the present we can only draw the tentative conculsion that  sea- 
sonal variations have little or no influence upon the size of the correla- 
tion. One season is a s  good a s  another for  culling goats for increased 
mohair-production. There is some evidence that  the correlation is highest 
when i t  concerns seasons when the fleece weights are heaviest but this 
evidence is not absolutely conclusive. We have not found a perfect ex- 
planation for the very low correlations involving the 1918 fall shearing 
and for the high correlations involving the 1923 spring shearing . 
Table 6 
Long 
Spring 
1917 
The Influence of Season Upon the Amount of Correlation 
Goats included Spring I Average 
1923 
Average for all goats 
born at  the Station.. . .  
. .  Grade does 155-291.. 
. .  Grade does 418-684.. 
Grade does 687-941.. . .  
Grade does943-1141 . . 
Grade does 1142-1178 
Grade wethers 157-290 
----- -------- 
.... ... .  . . .  . . . .  Grade wethers417-686.1 . . . .  I I 1 1 .388 1 .635 1 .540 1 .398 1 I . ... I . . . .  1 . . .  1.465+ .043 
Grade wethers 688-942. . . . .  
Grade wethers 944-1134- 
Grade wethers 1145-1179 . . . .  
Registered bucks. . 1 -  
Registered does 50-93.. 1 . . .  
Registered does 103-150 . . . .  
Registered does 154-2251- 
Registered does 227-282 . . . .  I- 
Foundation registered 
does (not included in 
average..  ............. 2 7 5  1 3 9 2  1 3 4 4  1 4 9 1  1 4 5 8  1 ,464 1 4 8 1  1 4 3 1  1 4 1 1  1 4 7 0  1 4 7 6  1 4 5 6  1.429- .011 
-
Grade does 1-51 (not 
n c e  in a .  . .I . 1 . 1 i l l  1 .350 1 1 8 4  1 5 5 0  1 2 6 3  1 4 7 6  1 1 8 7  1 1 6 9  1 . 1 . 3 1 1 i  .036 
----- ~ ~ - - ~ ~ ~ ~  
Grade does 52-154 (not 
in average) . . . . . . . . . . . . . . . . . . .  .539 ,585 .561 .495 . . . .  . . . .  . . . .  . . . .  .544* .019 
-. --- ----
Grade does 2 9 2 4 1 6  
n o t  in average). . . . . . . . . .  1 . 1 3 7 2  1 : 3 5 5 3 9 3  - 1 .300 1 . .424 1 ,498 1 .424 + ,017 
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INDIVIDUALITY AND HEREDITY 
Individuality is defined in this Bulletin as  the permanent differences 
between individuals of the same age and sex and of similar breeding. In  
other words individuality is the sum of the characteristics (aside from 
sex, age, and general type of breeding) which permanently distinguish 
one individual from another. The differences which are included under the 
term, individuality, can be separated for purposes of analysis into two 
classes; those which are due to differences in heredity and those which 
are due to non-hereditary causes. In  actual practice i t  is usually im- 
possible to lay one's hand on two goats, for instance, and say that  one 
particular difference between them is due to differences in heredity and 
that some other particular difference between them is not due to heredity. 
However, for practical purposes, i t  is of tremendous importance to 
know whether a permanent difference in some desirable characteristic 
is the result of hereditary difference or of environmental forces. This is 
true, because, so f a r  as  is known a t  present, the effects of environmental 
forces are rarely or never inherited to any extent whatever. Therefore, 
if the permanent differences in fleece-weight are caused entirely by en- 
vironmental forces, culling will improve the average of the flock upon 
which culling is practiced but will not improve the average of the off- 
spring of that  flock. That is, the effects of selection will be confined to 
the animals actually selected and i t  will be necessary to begin the im- 
provement over again with each generation. On the other hand, if the 
differences are due to heredity, improvement will be made in the flock 
from which the culls were removed and the offspring of the selected an- 
imals will retain some of that improvement and will be superior to the off- 
spring of the rejected animals. 
Applying this general principle to the character studied in this Bul- 
letin, fleece-weight of Angora goats, we have the following situation: 
Within groups of the same age, sex, and general breeding, about fifteen 
to twenty per cent of the differences in fleece-weight have been found to be 
permanent." The efficiency of selection in the generation which is se- 
lected is not affected a t  all by whether those permanent differences are  
hereditary or non-hereditary. However, the extent to which the kids of 
the selected does will have heavier fleeces than the kids of the rejected 
does will depend upon the extent to which the permanent differences be- 
tween the selected and rejected does are caused by heredity. 
Our present data are  not enough to enable us to say positively what 
proportion of these permanent differences are  hereditary but there are  
several indications that  i t  is large. In the summary of Table 1 i t  will be 
noticed that  the correlations for the registered does which were purchased 
from various breeders and were of diverse lines of breeding were larger 
than for the grade does and wethers, of which each group was bred by 
one breeder and therefore may naturally have been expected to have been 
*The square of the coefficient of correlation gives the degree of determination, and 
the square of the average coefficient of correlation in this case (+.415) equals .I72 or in 
other words. 17.2% of the differences in fleece weights were permanent. 
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more uniform in heredity than the registered does. The low correlations 
of the registered bucks are  probably due to the fact that  nearly all of 
these correlations concern kid shearings. Also the registered bucks had 
been rigidly culled to a certain standard of fleece whereas the other 
groups had not been so rigidly culled a t  the time when most of the sh 
ings were made. 
There were hereditary differences between different groups of I 
(see Table 1 and the discussion immediately following) which would I I a v c  
caused the correlations to have been higher if the does had not been so 
rigidly separated into groups of the same general breeding. Grade does 
1-154 furnish an excellent illustration of this. Grade does 1-51 were 
choice does purchased from one breeder's flock and grade does 52-154 were 
average does purchased from another breeder's flock. The former were 
distinctly superior to the latter in the amount of mohair which they pro- 
.duced (as is  shown in Table 9) and presumably their superiority was due 
largely to their better breeding although, of course, some of i t  may ' 
been the result of a better environment while they were young. TI 
.efficients of correlation were calculated for the entire group of 
1-154 and are presented in Table 7 side by side with the correlations 1 
two separate groups of does, repeated from Table 1. 
ear- 
does 
*n*m 
Table 7. Correlations Involving Grade Does 1-51 and Grade Does 52-154 in Sc 
Groups and correlations Involving All Grade Does 1-154 in  One Group 
Shearings involved 
-- 
........... Fall of 1918 and Spring of 1919. 
............ Fall of 1 9 1 9 . .  
.......... Spring of 1920 . .  
............ Fall of 1 9 2 0 . .  
......... Spring of 1 9 2 1 . .  
Grade Does Grade Does Grade Does 1 1-51 I 52-154 1-154 
- -- - 
.......... ;Spring of 1919 and Fall of 1919. .  
Spring of 192 0 .  ........... 
............ Fall of 1920 . .  
Spring of 1921 . .  .......... 
Fall of 1919 and Spring of 1920 . .  .......... .300 ,485 
............ Fall of 1920 . .  ) .429 5 9 0  
Spring of 1921 . .  .......... .203 .448 
............ Spring of 1920 and Fall of 1920. 439 .312 -4: 
Sprlng of 1921. .  .......... I :804 ( .725 1 .84 
Fall of 1920 and Spring of 1921. ........... .364 
. - - -- - - - -- - - - - -- - - 
-449 
Average coefficient of correlation. ......... +.4282.027 +.644+.019 
- -- - - - - - - -- - - - 
Average constancy of differences in  fleece 
weights ............................. 18.3% 29.6% 
It will be seen from Table 7 that  as  a rule the correlation invc 
the whole group of does is higher than either of the correlations of the 
two separate groups of does a t  the same shearing. This merely means 
that  there are  a number of permanent differences in fleece producing 
ability between the two groups. When only one group is  considered a t  a 
t ime these differences do not affect the correlation because the does of one 
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group are all alike or  nearly alike with respect to these differences, but 
when the two unlike groups are combined in one correlation table then 
these differences between them do affect the correlation to increase it. It 
is worth while to point out the practical bearing of this on the problem of 
selecting goats on the basis of fleece weights for increased mohair-pro- 
duction. 
The more permanent differences there are  in any group of goats, the 
more successful any method of culling based on correct principles will be, 
and conversely, the more uniform a flock already is, the less immediate 
improvement will result from culling. Grade Does 1-51 had already been 
culled by virtue of their having been selected one by one from a large 
flock a t  the time of their purchase. Consequently they were more uni- 
form and their correlations were lower as  a result of that  uniformity. 
Grade does 52-154 were purchased without any individual selection and 
therefore were less uniform, their correlations were higher because there 
were more permanent differences between them, and culling would have 
resulted in proportionately more immediate improvement in them than 
in does 1-51. Culling the entire group of does 1-154 would result in 
proportionately still more improvement than culling either group by it- 
self, but the cause of this would be that  culling the entire group would be 
largely a process of sorting out again nearly all of does 1-51 into the 
better half of the flock. That differences in uniformity are  the causes of 
the differences in the size of the correlations for the three groups is 
borne out by the fact that  the average of the coefficients of variability for 
the six shearings involved in Table 7 is 20.7% for does 1-51, 26.4% for 
does 52-154, and 28.1% for the combined group of does 1-154. 
Since culling will give better immediate results on flocks lacking in 
uniformity, i t  necessarily follows that  goat-raisers whose flocks are less 
uniform than the groups of goats studied separately in this Bulletin will 
derive greater benefits from culling than the figures in this Bulletin would 
indicate, while those whose flocks are more uniform will derive less ben- 
efit. We have no exact data on which to compare the uniformity of the 
groups of goats which make up the Experiment Station flock with the 
uniformity of the average flock of goats in the state,* but i t  is the opinion 
of the authors that  the different groups from the Experiment Station flock 
studied in this Bulletin are  more uniform than the average flock of An- 
gora goats found in this state. However, some goats differing in type are  
*If any goat-raiser desires t o  know how the uniformity of his flock in respect t o  
fleece weight actualljr does compare with that of the Experiment Station flock and 
therefore how far  the results given in this Bulletin may apply to his flock, the authors 
will be glad t o  make the calculations and send him that information without charge 
provided he sends them the necessary data. Those data are the weights of all the 
fleeces produced by the goats about which he desires to know. For example the data 
may be given as  follows: 1 fleece weighing 2.50 lbs., 3 fleeces weighing 2.75 Ibs. each, 
1 2  fleeces weighing 3.00 lbs. each, 11 fleeces weighing 3.25 lbs. each, etc. Weights 
should be accurate t o  a quarter of a pound or less, must not be averaged together, and 
must be of comparable individuals ( that  is. individuals of the same age, sex, and gen- 
eral breeding). I t  is desirable to have the weights of a t  least twenty-five or  thirty 
fleeces, and fifty or more would give still more reliable results. 
Calculation of the actual coefficient of correlation between the fleece weights of the 
same goats a t  different shearings will require more data but  the authors will be 
glad to make that  calculation for any goat-raiser who would care to take the data and 
send i t  to the authors a t  College Station. This would be still more accurate than a 
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kept in the Experiment Station flock for experimental purposes and it is 
probable that  there are  flocks of Angora goats which are  more uniform 
than the Experiment Station flock. 
The most important difference between the results obtained with 
mohair weights and the results obtained with wool weights (as discussed 
in Texas Bulletin 311) is that  the differences in mohair weights are not 
so constant from shearing to shearing as  the differences in wool weights. 
On theoretical grounds there could be two explanations for this. First, 
mohair fleeces may be influenced in weight much more by temporary en- 
vironmental influences than wool fleeces are. Second, i t  may be that  there 
are fewer hereditary factors influencing fleece weight in Angora goats 
and that  the Experiment Station goat flock may have been hereditarily 
much more uniform than the Experiment Station flock of sheep. I 
flock were perfectly uniform in heredity the only permanent differ 
in fleece weight must have been due to environment and if environ 
produced few permanent changes in fleece weight then the correls 
would necessarily have been low. This second explanation is dispi 
a s  a complete explanation by two facts: first, there is nothing in thc 
tory of the flocks to support i t ;  and, second, if i t  were true, the varia 
of the mohair weights within each group of goats would be less thai 
variability of the wool weights within each group of sheep. As a 
ter of fact the variability was actually greater within each grou 
goats than within each group of sheep. No detailed study of the an: 
of variability was made but the average of the coefficients of varia,, 
for the 44 different shearings of groups of sheep which consisted 
twenty or more individuals was 15.23233% while the average coeffici 
of variability for the 55 different shearings of groups of goats which c 
sisted of 40 or more individuals was 22.81C0.37%. The difference 
7.58-C.50%. Put into popular language this means that  the sheep actui 
used in these studies showed only about two-thirds as  much variability 
their fleece weights as the goats did and that  the difference is so gr 
(more than fifteen times its probable error) that  i t  cannot reasonabl-- 
knowledge of the uniformity of his flock in telling the goat-raiser how much it 
pay him to cull his flock. The data should be in some such form as the following 
-  - - -- - - I Fleece Weights 
Goat No. 1 I 
1 Spring 1925 
I 
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The correlation can be caIculated for as  few as fifteen or twenty goats but 
hardly worth while to  do it for less than forty or fifty, and still more would maks b,,c 
results more dependable. 
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supposed to be accidental, and a difference which would be almost a s  
large would be sure to be found again if a similar experiment were re- 
peated. 
We have, then, established two facts: first there is greater variability 
among the weights of mohair fleeces than among weights of wool fleeces 
a t  a given shearing. Second, the weights of the wool fleeces are more con- 
stant from one shearing to another than the weights of mohair fleeces. 
Between these two facts there is no escape from the conclusion that  
temporary environmental forces have much more influence upon mohair 
fleece weights than upon wool fleece weights. We have not collected and 
analyzed enough data to know whether this greater variability in weight 
of the mohair fleece is due to a greater variability in its shrinkage per 
cent or to a greater variability in the actual weight of the scoured mo- 
hair, or to a combination of both. 
The situation with respect to heredity and selection for heavy fleeces 
in Angora goats may be summarized as  follows: A goat inherits the 
ability to produce a certain weight of mohair under ordinary environ- 
mental conditions. If the environmental conditions are  better than the 
average, more mohair will be produced, but less will be produced if the 
conditions are below average. These environmental conditions may be 
different enough .to influence very differently individual goats which are  
of the same age and sex and have even been allowed to browse in the 
same pasture during the same season. Therefore, selection for heavier 
fleeces strictly on the basis of the actual weights of fleeces produced will 
result in some mistakes although the correct decisions will outnumber 
the mistakes and some progress will be made toward heavier fleeces not 
only in the generation actually culled, but also in the offspring of that  
generation. Culling on the basis of fleece weights is better than no culling 
a t  all but i t  seems reasonable to suppose (although the data to prove' it 
are lacking) that  a man well-acquainted with Angora goats could, by ob- 
serving the character, quality, length, and density of fleece and the ex- 
tent to which the whole body is covered with mohair, cull a flock of 
Angora goats for increased mohair-production more accurately than can 
be done by actually weighing each fleece. The actual weight of the mo- 
hair fleece is not a s  accurate an  index to the inherited ability of a goat 
as the weight of the wool fleece is to the inherited ability of a sheep be- 
cause the weight of the mohair fleece is influenced much more by tem- 
porary environmental forces than is the weight of the wool fleece. 
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PART I11 
THE INFLUENCE OF AGE AND SEASON UPON THE WEIGHT OF 
THE MOHAIR FLEECES 
It was possible to study individuality without taking either the effects 
of age or season into consideration, merely by using in any one correla- 
tion table only goats of the same age and sex which were sheared the 
same two seasons. It is not, however, possible to study the effects of age 
and season separately. This is obviously true because if shearing records 
of the same goats a t  different ages are used, they will also be influenced 
by differences in season, while, if we compare goats of different ages, the 
same year, their individual mohair producing abilities may be different. 
It is possible, however, to study the combined influence of age and sea- 
son and, if the study is carried on with enough goats over a great many 
years, accurate knowledge can be secured of the exact effects of age and 
seasonal changes. 
The first two shearings reported in this Bulletin (those for the spring 
of 1917 and the spring of 1918) were of twelve months' growth of mohair 
and were produced in a different locality and therefore i t  seems hardly 
fair  to compare them with the later shearings although they are included 
in the tables and figures. The 1918 fall shearing of the foundation reg- 
istered does consisted of only about five months' growth of mohair and 
therefore cannot fairly be compared with the later shearings. The shear- 
ings of the other goats in the fall of 1918, and all later shearings of all 
goats except the kids, consisted of six months' growth of mohair, varying 
not more than ten days from an exact six months in any case. Most of 
the kids were dropped in April or very late in March and therefore the 
kid shearing included on the average a little more than five months' growth 
of mohair. Thus we have ten successive six-month shearings suitable for 
comparison with each other and these provide sufficient data to answer 
moat of the questions which may arise about the effects of age and sea- 
son upon the weight of fleece. The effects of age upon the weights of 
wether fleeces are not completely revealed by these data because none of 
the wethers were kept past three years of age, but for economic reasons 
this point is not very important since not very many wethers are ordi- 
narily kept on ranches past this age. 
'fable 8. The Influence of Age and Season on the Weight of the Fleece 
(Weights are  expressed in percentages of the first short spring shearing, which i.s the yearling shearing in all except the last four groups. 
The influence of individuality is excluded). 
1 
Goats Included 
cnrc ac, C R d  
164.9 
136.9 
178.3 
60.9 
60.8 
145.5 
180.3 
156.3 
68.1 
84.0 
121.0 
Grade does 155-291.. . . . . . 
Grade does 418-684.. . . . . 
Grade does 687-941.. . . . . . 
-- 
132.1 
123.5 
130.0 
100.0 
100.0 
116.2 
158.8 
131.9 
100.0 
- - 
73.2 
95.6 
100.8 33.3 
100.0 
100.0 
104.0 
139..5 
100.0 
85.3 
78.5 
84.1 
94.2 
96.3 
119.1 
99.1 
157.3 
1 8 9 6  
49.8 
159.2 
0101.1 118.9 
153.8 
170.5 
100.0 
109.1 
100.0 
Grade does 943-1141.. . . . . 
Grade does 1142-1178. . . . 
Grade wethers 157-290. . . I  156.0 
130.6 
174.0 
52.2 
79.1 
80.6 
132.1 
190.5 
96.3 
115.7 
115.4 
100.0 
102.4 
162.9 
67.7 
95.1 
85.4 
96.5 94.3 
117.8 105.2 
113.7 
143.5 
150.2 
95.4 
100.0 
Grade wethers 4 17-686. . . . 
I 
' I  
71.9 ( 100.0 
Grade wethers 688-942. . . . 
Grade wethers 944-1 139. . . 
Grade wethers 1145-1179. . 
Registered does 50-93. . . . . 
Registered does 103-150.. 
Registered does 145-225. . 
Registered does 227-282. . 
48.6 
I I 
------ 
1 100.0 
98.6 
107.6 
Foundation registered does/ 186.4 210.3 1 ZK3:: 100.0 
100.0 
100.0 
100.0 
Grade does 1-51.. . . . . . . . 
Grade does 52-154. . . . . . . 
100.0 
111.8 
119.8 
83.9 
Grade does 292-416. . . . . . I ( 121.8 
Table 9 
The  Influence of Age and Season on the  Weight of Fleece 
(Weights are expressed in pounds and the  influence of individuality is not excluded) 
Goats included 
Long Long 1 Spring 1 Spring 1 Fall 1 Spring 1 Fall / Spring 1 Fall / Spring 1 Fall Spring / Fall 1 Spring 
1917 1918 1918 1919 1919 1920 1920 1921 1921 1922 1922 1923 
Grade does 155-291 . . . . . . . . . . . . . . . . . .  
Grade does 418-684. . . . . . . . . . . . . . . . . .  
Grade does 687-941 . . . . . . . . . . . . . . . . . .  
Grade does 943-1141.. . . . . . . . . . . . . . .  
Grade does 1142-1178 . . . . . . . . . . . . . . .  
Grade wethers 157-290. . . . . . . . . . . . . . .  
Grade wethers 417-486..  . . . . . . . . . . . .  
Grade wethers 688-942.. . . . . . . . . . . . . .  
Grade wethers 944-1139. . . . . . . . . . . . . .  
Grade wethers 1145-1179.. . . . . . . . . . .  
Registered does 50-93.. . . . . . . . . . . . . . .  
Registered does 103-150.. . . . . . . . . . . .  
- 
Registered does 154-225.. . . . . . . . . . . . .  
Registered does 227-282. . . . . . . . . . . . . .  
-
Foundation registered does. . . . . . . . . . . . .  
Grade does 1-51.. . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . .  Grade does 52-154 
Grade does 2 9 2 4 1 6 . .  . . . . . . . . . . . . . . . .  
6.57 + .16 7.36 + .22 
_ - _ _ _ _ _ _ _ _  
_ _ _ _ _ _ _  
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
_ I _ _ _  
3.38+ .06 
.08+.022.97+.054.78+.07 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
p-ppppp- 
3.51 rf: .08 
1 .64+.022.42+ 
p_____________ppp 
L _ _ _ _ _ _ _ _ p  
1.77+ .02 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - -  
4.05 5 .0S 
~ - ~ ~ ~ ~ ~ ~ . ~  
-------- 
- - _ _ _ _ - _ _ _ _ - -  
-------------, 
_ 
_ 
1 . 1 9 ~ . 0 4 3 . 4 6 + . 0 6 5 . 3 7 ~ . 0 9 3 . 5 4 ~ . 0 8 5 . 3 6 + . 1 2 5 . 3 4 ~ . 1 0  
2 .495  .04 
_ 
___-____p_______ppp- 
____ppp-_____-p-p- 
3.07 + .06 
2 . 4 9 + . 0 7 3 . 9 9 + . 0 7 3 . 9 6 + . 0 8 3 . 5 5 f . 0 7 3 . 5 8 t . 0 9 3 . 8 6 + . 0 9 3 . 4 9 +  
3 . 4 4 + . 0 5 2 . 8 3 + . 0 4 3 . 3 6 f . 0 5 3 . 2 0 + . 0 5 3 . 3 4 + . 0 5 3 . 3 0 ~ . 0 6 3 . 1 1 + . 0 6  
~ 
_ _ _ _ p , p _ _ _ _ p p - p  
4.745- .07 
1 .30k.02 
____ ___p_____-pp 
~ 
- ------ --- 
3.77 f .07 
2 . 1 9 + . 0 5 2 . 6 1 + . 0 6 2 . 9 2 + . 0 5 2 . 7 8 ~ . 0 8 2 . 8 0 + . 0 8 2 . 5 8 + . 1 0 2 . 3 1 $ . . 1 7 2 . 0 7 + . 1 2  
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Figure 5. The influence of age and season on the weight of the fleeces produced 
by the grade does born a t  the Station. Weights are expressed in percentages of the 
weight of fleece produced by the same individuals a t  the spring shearing when they 
were one year old. 
Grade Fathers  Born i n  1918 
- - - Grade w5thws Born in 1919 
- - - - -  Grade Wsthers ~ o r n  in 1920 
Grade Wethers gorn i n  1921 
Grade W t h e r s  Born in 1922 
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Figure 6. The influence of age and season on the weight of the fleeces produced 
by the grade wethers born a t  the Station. Weights are expressed in percentages of 
the weight of fleece produced by the same individuals a t  the spring shearing .when 
they  were one year old. 
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Figure 7. The influence of age and season on the weight of the fleeces pl 
by the registered does born a t  the Station. Weights are expressed in percent! 
the  weight of fleece produced by the same individuals a t  the spring shearing whc 
were one year old. 
mvndatlon Registered Does 
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Figure 8. The influence of age and season on the weight of the fleeces produced 
by the  four groups of purchased does. Weights are expressed in percentages of the 
weight of fleece produced by the same individuals a t  the spring shearing of 1919. 
Grade does Nos. 292-416 were two years old and the others were older at the time 
of that  shearing. 
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Figure 9. The influence of age and season on the weight of the fleeces produced 
by the grade does born a t  the Station. Data are taken from Table 9. 
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ure 10. The influence of age and season on the weight of the fleeces produced 
by the grade wethers born at the Station. Data are taken from Table 9. 
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Figure 11. The influence of age and season on the weight of the fleeces prod 
by the registered does born at the Station. Data are taken from Table 9. 
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Figure 12. The influence of age and season on the weight of the fleeces pro- 
duced by the four groups of does which were purchased. Data are taken from Table 9. 
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The combined influence of age and season upon the weight of fleece 
produced by the different groups of Angora goats is shown in Tables 8 
and 9. The data given in Table 8 are presented graphically in Figures 
5 to 8 while Figures 9 to 12 show graphically what is presented in figures 
in Table 9. The difference between Tables 8 and 9 is slight but requires a 
word of explanation. The figures in Table 9 are obtained by averaging to- 
gether the weights of all the normal fleeces produced by each group. The 
figures in Table 8 are obtained by comparing the average weight of the 
normal fleeces produced a t  any shearing with the average weight of the 
normal fleeces produced by the same individuals a t  the spring shearing 
when they were one year old cr, in the case of the purchased does, a t  the 
spring shearing of 1919. An illustration will make the difference in the 
methods plain : In the first group of grade does born a t  the Station (Nos. 155- 
291) there were 47 normal fleeces sheared in the fall of 1918 and 48 nor- 
mal fleeces sheared in the spring of 1919 but only 45 of these were from 
goats which produced a normal fleece both times. Two of the 47 which 
were sheared in the fall of 1918 died before the spring shearing of 1919 
while th'e shearing records for the fall of 1918 were lost for three which 
were sheared in the spring of 1919. The figures for these shearings in 
Table 9 are the average of the weights of the entire 47 and 48 fleeces res- 
pectively, but the figures in Table 8 are  a comparison of the averages of 
the 45 fleeces which came from the goats which produced a normal fleece 
at  both shearings. When the irregular records are of fleeces of average 
weight both methods will give the same result, but when the irregular 
records are of unusually heavy or unusually light fleeces the results will be 
slightly different. It will be seen from the Tables and the Figures that  the 
results from the two methods differ only slightly. Table 8 is the more 
accurate because the influence of differences in individuality is eliminated 
from it, but its figures are based upon slightly smaller numbers and i t  
has the disadvantage that  the average production of one group cannot 
be compared directly with that  of another because the average fleece 
weights a t  their spring yearling shearings (which are  taken as  100% in 
Table 8) may not have been the same. 
One of the first features which will be noticed about Tables 8 and 9 
and Figures 5-12 is that  the fall shearings are  heavier than the spring 
shearings. There are some exceptions among the purchased does but the 
difference is usually rather large, the fall fleeces being in most cases ten 
to thirty per cent heavier than the succeeding spring fleeces. The dif- 
ferences are not that  great among the purchased does but are  greater 
among the wethers and some of the younger groups of does. Fall fleeces 
and spring fleeces had about the same length of time in which to grow but 
the fall fleeces were grown in periods of higher temperatures, more suc- 
culent feeds, and (usually) more abundant feed. The results indicate 
that a goat grows mohair not so much as  a response to cold weather, but 
more a s  the result of an abundant supply of the right kind of food. It 
is possible that  the fall fleeces have a higher shrinkage due to their hav- 
ing been grown in a warmer season and therefore containing more sweat 
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and yolk, but to offset this there is the fact that  the goats were dipped 
during the periods when their fall fleeces were being grown and this 
would probably have tended to wash out enough sweat and yolk to lower 
the shrinkage noticeably. A study of the shrinkage of fall and spring 
fleeces of wool and mohair is being made a t  the Wool Scouring Plant of 
the Texas Agricultural Experiment Station a t  College Station but not 
enough data have been collected to serve as  the basis of any conclusions 
a s  yet. However, it does not seem possible that  a difference in shrinkage 
can entirely explain the difference in the weights of fall and spring 
fleeces since the shrinkage of a mohair fleece is ordinarily from ten to 
twenty percent, whereas many of the average fall fleeces exceeded the 
average weight of the following spring fleeces by more than thirty per- 
cent. Therefore, i t  is clear that  more actual clean mohair was usually 
produced a t  the fall shearing than a t  the spring shearing. Abundant 
food of a good quality seems to be more important than low temperature 
in promoting the growth of mohair. It should be added that, from the 
time they were two years old, most of the grade does raised one or two 
kids each year. The kids were dropped after the spring shearing and 
weaned before the fall shearing (the shearing dates were near March 
20th and September 20th each year), and therefore the effects of suckling 
these kids should fall entirely on the fall shearingSof their dams rather 
than on the spring shearings. This probably is a complete explanation 
of the greater difference found between the spring and fall shearings 
of wethers than between the spring and fall shearings of mature does. 
The effect of sex is very marked, the average weight of fleece pro- 
duced by the wethers being greater than that  produced by the grade does 
of the same age and breeding a t  every shearing except one. In that one 
(the kid shearing of the grades born in 1920) the average fleece weight is 
exactly the same (1.30k.02). The difference in the average weights of 
fleeces produced by does and wethers does not become a large one, how- 
ever, until they are two years old, that  is, until the does begin producing 
kids. Whether barren does would produce as  large fleeces as wethers was 
not determined because there were so few barren does in the Station 
flock. 
The effect of age is very marked and very great for the first three 
shearings but after that  there seems to be very little change due to age, 
a t  least until extreme old age is reached. Extreme old age may be the 
explanation for the decreasing fleece-weight of the foundation does a t  the 
last three shearings, since the very youngest of them were five years 01-d 
and most of them were eight or more a t  the time of the 1923 spring 
ing. The first or fall kid shearing is very light, averaging only !j8.6OI, 
of the second or spring kid shearing for the grade does, 59.4% fctr the 
wethers, and 71.0% for the registered does. Even these figures (,taken 
from Table 8) are  a little higher than normal because of the verq. light 
shearing in the spring of 1922 (to be discussed later), which mak-es the 
kid shearing in the fall of 1921 appear larger on the percentage; basis. 
In no case is any later shearing a s  light a s  the kid shearing. 
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The goat reaches its maximum capacity as a mohair-producer in the 
when i t  is one and a half years old. At least this is true of the does 
only one group of wethers was kept long enough to be sheared in 
fall when they were two and a half years old and that  group sheared 
ctically the same amount in both its yearling fall shearing and i ts  
-year-old fall shearing. One group of does (registered does 50-93), 
---ding to the method of figuring used in Table 9, sheared slightly more 
e fall when they were three and a half years old than in the fall 
they were yearlings, but according to the more accurate method used 
lble 8 the fall yearling shearing for this group was larger than any 
later shearing for it. 
The influence of age upon fleece weight thus seems almost identical 
in Angora goats and in sheep, as  discussed in Texas Bulletin 311. In 
both cases the fleece production during the first year of life is less than 
normal; in both cases maximum fleece production is attained by the females 
during their second year of life; in both cases there are  indications, al- 
though not enough data for absolute proof, that  the wethers can con- 
tinue to produce as  heavy fleeces later in life as  they do in their second 
year, and, finally, in neither case do the effects of extreme age become 
very marked, if evident a t  all, until the animals reach a t  least seven or 
eight years of age. 
The data on which this present Bulletin is based are  too few to justify 
the establishing of very exact figures as to the effect of age on fleece- 
weight, or to permit the working out of an  exact equation which would 
show the relation between age and fleece-weight. Data on many more groups 
of goats for different years will be needed for that. However, the data in 
this Bulletin (as presented in Table 8) are the most complete data avail- 
able and therefore they have been averaged in Table 10 and presented 
graphically in F i a r e  13. The probable errors of those averages will 
furnish an- approximate indication of their accuracy. No probable errors 
could be calculated for the last two ages of wethers 'because the figures 
for those ages are based upon only one group of goats. No attempt was 
made to weight the figures from Table 8 in proportion to the number of 
goats which each figure concerned because inspection of Table 8 shows 
that there was more variation from season to season than there was be- 
tween different groups a t  the same seasons. For example, all kid fleeces 
were unusually light in the fall of 1918 and all kid fleeces were unus- 
ually heavy in the fall of 1921, etc. Therefore, i t  seemed best to treat  
each season as  a unit regardless of the number of fleeces upon which i ts  
average was based. The grade does and the registered does were treated 
as separate units. The percentages in the last four lines in Table 10 were 
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obtained indirectly from the figures in Table 8 for the three purchased 
groups of grade does, by assuming that  the fleece weights of the pur- 
chased groups in the spring of 1919 bore the same relation to their sec- 
ond or spring kid fleece weights a s  the average fleece weight of the sta- 
tion-raised does (when they were the same age as  the purchased does 
were in the spring of 1919) did to their second or spring kid fleece- 
weight. It is the authors' belief that  these average figures represent 
rather accurately the effect of age upon fleece-weight except in the case 
of the last two figures for wethers and the last figure for does, which 
almost certainly too low. 
Table 10. The Effect of Age Upon Average Fleece-Weight. (Expressed in per 
ages of the yearling spring fleece. Figures taken from Table 8 and averaged) 
I 1 Does 'Wethers 
............................... Kid. ..! 63.324.3 j 5 9 . 4 k  4.9 
Yearling Spring . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100.0 1 100.0 
............................... Yearling Fall 167.3+3.3 1 7 2 . 8 2  8.0 
........................ Two-year-old Spring i 11'7.224.0 1 136.5216.2 
........................... Two-year-old Fall I 144.5k5.6 1 157.3 
......................... Four-year-old Spring 114.525.7 1 
. . .................... Three-year-old Spring 124.225.6 
......................... Three-year-old Fall 141.4 k 8 . 2  
Four-year-old Fall .......................... 
Five-year-old Spring ........................ 
153.8 
.......................... Five-year-old Fall . I  12 1.7k5.8 1 
I 
Six-year-old Spring . . . . . . . . . . . . . . . . . . . . . . . . . I  104.722.3 
-- 
I 
,f age One interesting result caused by a combination of the effects c 
and season is to be observed in the case of the kids born in 1921. A severe 
drouth began in June 1921 and continued until late in March 1922. The 
effects of the drouth began to be evident in the pastures by mid-summer 
of 1921 and i t  will be noticed that  the 1921 fall shearing was an  un- 
usually light shearing for all goats except the kids. The kids had 1 
weaned only about a month before tha t  shearing and had evidently 1 
receiving almost all their food from their mothers' milk and there 
had been protected from the effects of the drouth a s  shown by the 
that  their fleeces were unusually heavy that  fall as  compared with other 
kid fleeces. That i t  was their mothers' milk which protected them from 
the effects of the drouth is shown by the fact that  the following spring 
their fleece-weights were unusually low for yearlings. They had gone 
through the fall and winter of the drouth without any milk from their 
mothers, since they had been weaned before the fall began, and there 
fore they felt the effects of the drouth and resultant scarcity of feed just 
a s  the other goats did. This is an  excellent illustration of the way young 
been 
been 
fore 
fact 
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animals are guarded naturally against effects of an  unfavorable environ- 
ment until after they are  weaned, their mothers even drawing on their 
own reserve food-supply for some time before decreasing very much in 
milk yield. 
It will be seen by comparing these Tables and Figures with those in 
Texas Bulletin No. 311 that  the mohair weights are  more subject to in- 
crease or decrease with unfavorable seasons than the wool weights are. 
Thus, although all the groups of goats do not agree a t  every shearing, 
i t  will be seen that in general among the fall shearings, tha t  for the fall 
~ v e r s g a  f leece mlght  of does. elpreased in percsntsge of  the yearling Spring f leeoe 
" I - - - - -  
~ w r a f ~  f leece might  of wethers, expressed In percentage of the yearling Spring f l s s c e  
183 
~ 1 1 1  S P ~ , ~ I &  Fall spring Fall  Spring Fall  sprtng pall  sprtn(: pa l l  Dprlng 
Two-ysar-old Thrse-year-old Four-par-old ~ l w - y e a r - o l d  
Figure 13. The effect of age upon average Fleece weights. (This is a graphical pre- 
sentation of the data shown in Table 10) .  
of 1922 is unusually heavy, while those for the fall of 1918 and the fall of 
1921 are  below the average. Also, among the spring fleece weights, that  
for the spring of 1922 is distinctly low and that  for the spring of 1923 
is high except in the case of the purchased does, which were getting old 
by that time. There was a short but rather severe drouth from May to 
October in 1918 and a long severe one from early June 192.1 to March 
1922 and i t  will be seen that  the light shearings are  the three following 
those drouths, that  is, the shearings for the fall of 1918 and fa11 of 1921 
and spring of 1922. The fleece weight for the spring of 1920 is slightly 
below the average and i t  is interesting to note that  the February and 
March rains (on which depends so much of the early growth of weeds 
upon which the goats feed) totalled only 0.76 inches for that  season. Of 
course rainfall is not the only factor controlling the amount of feed which 
is produced in that  region, but on this one ranch under a rather uniform 
system of management and carrying about the same amount of livestock 
from year to year, the amount and distribution of the rainfall a re  the 
most important factors governing the production of feed. The amount 
and monthly distribution of rainfall as  officially recorded a t  Substation 
No. 14 during the first five years for which the records were taken are 
given in table 11. 
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Table 11. Monthly Rainfall in Inches, Texas Agricultural Experiment Station, Substa- 
tion No. ,  14,  Sonora. Texas 
The only sure conclusion which we feel justified in drawing 
Tables 8, 9, and 11, in regard to the influence of seasonal chang 
weight of fleece is that  these seasonal changes do affect the n,,,,,, 
weights more noticeably than they do the weights of the fleeces produced 
by sheep. Drouths, presumably because of the scarcity of feed which 
results from them, cause a distinctly lighter mohair fleece to be produced. 
I 
. January . . . . . . . . . . . . . . . . . .  . I  . . . .  1 2 . 2 8  / 2 . 3 3  
February . . . . . . . . . . . . . . . . .  . I  . . . .  1 1 . 4 5  1 . 3 6  
March . . . . . . . . . . . . . . . . . . .  . I  . . .. / 2 . 1 5  1 . 4 0  
OTHER CONSIDERATIONS IN CULLING ANGORA GOATS 
April . . . . . . . . . . . . . . . . . . . . .  / . . . .  
May . . . . . . . . . . . . . . . . . . . . .  . /  3 . 2 4  
June . . . . . . . . . . . . . . . . . . . . .  . I  1 . 2 1  
July . . . . . . . . . . . . . . . . . . . . . .  / . O O  
August . . . . . . . . . . . . . . . . . . . .  / . 6 1  
The amount of yolk or grease that  should be carried in the fleec 
mohair is a t  the present time a' debatable point among the Angora 1 
breeding fraternity in the United States. A number of scouring tests 
ducted a t  this Station have shown that  mohair fleeces have shrunl 
low as  seven percent and as  high a s  twenty-eight per cent. 
Mohair buyers representing eastern houses in Texas have not u] 
the  present time made a practice of purchasing mohair on a clean b; 
Usually kid hair is sold a t  a certain stipulated figure while all grown 
regardless of clean yield generally goes a t  a flat price. 
Under the present system of marketing, the breeder producing the 
mohair with a heavy shrinkage reaps a larger profit than the one who 
produces a fleece possessing plenty of character and quality but with a 
lighter shrinkage. 
Mohair manufacturers do discriminate, however, against fleeces con- 
taining a large amount of kemp, since i t  cannot be dyed evenly. There- 
fore, even though there is still some question a s  to the amount of yolk 
or grease that  a mohair fleece should carry, the breeder should reject all 
bucks carrying a considerable amount of kemp on back or breech. The 
3--- 
con- 
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2 . 4 9  
3 . 5 8  
5 . 4 8  
. 9 5  
1 . 9 8  
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asis. 
hair 
. 3 2  
2 . 5 9  
4 . 6 1  
1 . 9 6  
6 . 0 9  
September . . . . . . . . . . . . . . . . .  9 . 1 4  2 . 2 4  
October . . . . . . . . . . . . . . . . . .  1 :::: 2 . 4 4  2 . 7 8  
November . . . . . . . . . . . . . . . .  . I  1 . 9 0  1 1 . 1 6  1 1 . 6 2  
I 
December . . . . . . . . . . . . . . . . . .  / 1 . 7 0  . 5 1  . 1 6  
- 
I 
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authors' experience has been that  there is a tendency among the extremely 
oily-fleeced bucks to show an abundance of kemp, although in a few highly 
improved flocks producing the heavier shrinking fleeces, kemp has been 
found to be almost entirely absent. 
Due to the fact that  first-quality kid hair possesses more quality than 
any other grade of mohair offered on the market, and brings the highest 
price, it is only reasonable then to suppose that  the hair from the grown 
goat which most nearly approaches the kid hair in character, quality, and 
condition should be the most valuable kind of hair for the breeder to 
produce. 
This Station plans to investigate this question thoroughly. In  the 
meantime, breeders are reminded that  in culling of their Angora goat 
flocks, individuals possessing the following weaknesses should be removed 
from the flock: 
l-Over-shot or under-shot jaw. 
2-Heavy covering of kemp on back or breech. 
3-Weak constitution or too small in carcass. 
-Straight fluffy hair. 
-Bare bellies. 
-Colored eyelashes or fleeces. 
 he mohair should be quite uniform in quality from shoulder to breech 
and the ringlets should be well formed and distinct. Uniformity in length 
of mohair over the various parts of the body is important. 
I t  is evident that  culling must be done a t  shearing time or just be- 
fore, if it is to be practical for the producer of mohair as well as  for the 
breeder of registered goats. By marking the undesirable goats with 
special wool paint a s  soon as  they are  sheared, this culling can be done 
without keeping any extra records. All tha t  i t  will require is a little 
extra paint and the time of the man who is doing the culling in the 
shearing shed. It is not necessary to cull out exactly half of the flock 
- (as has been mentioned in the illustrations in this Bulletin). If only one- 
fourth of them are culled out the benefits will still be large enough on 
the average to pay handsomely for the trouble of culling. On the other 
hand the breeder of registered goats may want to pick out only a small 
portion of his flock from which to raise his best breeding stock. Each 
man can make his culling standard high or low to suit his own situa- 
tion. The essential point is that  such culling will, on the average, steadily 
raise the standard of the flock and its results will be profitable enough 
to justify its becoming part of the customary practice of mohair-pro- 
ducers. 
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SUMMARY 
1. Texas contains more than half of all the Angora goats in the 
United States. The principal source of revenue from these goats a t  the 
present time is the mohair which they produce; hence the importance 
of finding out how to  breed and manage goats so that  more and better 
mohair will be produced. 
2. This Bulletin presents and analyzes a large amount of data with 
respect to fleece weight. The importance of other characteristics than 
weight of fleece (for example, fineness, luster, condition, freedom from 
kemp, etc.) is not underestimated but those things are not discussed in 
this Bulletin merely because of the lack of any such large amount of 
data dealing with them a s  is available on the subject of weight of fleece. 
3. The data on which this Bulletin is based consists of the individual 
weights of the twelve-month fleeces shorn a t  Substation No. 7, Spur, 
Dickens County, in the spring of 1917 and spring of 1918 and of the six- 
month fleeces shorn at Substation No. 14, Sonora, Sutton-Edwards 
Counties, from the fall of 1918 to the spring of 1923, inclusive. In all 
there were 1166 different goats which were sheared a t  least twice, some 
of them being sheared a s  many as  twelve times. A number of others which 
were sheared only once are  included in Table 9 in the study of the influence 
of age and season on the weight of fleece. 
4. Individuality is defined, for  the purpose of this Bulletin, as the 
permanent differences (with respect to the weight of the fleece which they 
produce) between individual goats of the same age and sex and of tht, 
same general breeding. The influence of individuality on fleece m 
is studied by means of correlation tables. 
5. There are a total of 302 such correlation tables and the avl 
value of the coefficients of correlation is f .415t.008, which means that, 
on the average, 17.2% of the differences in the weight of fleeces produ~ed 
by goats similar in age, sex, and general breeding, are  permanent through- 
out the lifetime of those goats and therefore are subject to selection. 
6. There is a great deal of variation in the size of the correlation. 
The largest negative correlation is -.346?.130 and the largest positive 
correlation is +.861-C.030. There is a slight but probably not significant 
tendency for the correlations involving the largest numbers of individuals 
to be the highest. 
7. Individuality is much more important with some groups of goats 
than with others, and, consequently, culling will be more profitable with 
some groups than with others. 
8. Fall fleeces from the same goats tend to resemble each other 
in weight and spring fleeces from the same goats tend to resemble each 
other in weight more closely than fall fleeces tend to resemble spring 
Factors Influencing Weights o f  Angora Fleeces 53 
fleeces in weight. There is some indication of a hereditary basis for this, 
since i t  was much more pronounced in the grade does and wethers than 
in the registered does. Since fall shearings are heavier than spring 
shearings, this makes i t  evident tha t  the fall shearing is better than the 
spring shearing as a time a t  which to cull goats for increased mohair 
production. 
9. Shearings separated by short intervals of time resemble each 
other in weight more closely than those separated by longer intervals, when 
allowance is made for the greater resemblance in weight between different 
fall shearings and between different spring shearings than between fall 
and spring shearings. 
10. Permanent differences in fleece weight show up less accurately 
at the first shearing than a t  later shearings, and show more accurately 
at the fall yearling shearing than a t  any other age. Therefore, culling will 
be most effective if done a t  the fall yearling shearing. 
11. Seasonal conditions seem to have little or no influence upon the 
size of the correlations between fleeces produced a t  different times. There 
is some slight evidence that  such correlations are  highest when they con- 
cern seasons when production is highest but this evidence is not con- 
clusive. 
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12. In flocks less uniform than the Experiment Station flock, culling 
Id be more immediately effective than in the Experiment Station flock. 
locks more uniform than the Experiment Station flock, culling would 
ess effective. Goat-raisers may find out how the uniformity of their 
-7- compares with that  of the Experiment Station by sending the nec- 
J data to the Experiment Station. 
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3. Environmental conditions cause much more variation in the 
weight of mohair fleeces than they do in the weight of wool fleeces. 
" 14. Fall fleeces are  heavier than spring fleeces. The difference varies 
quite a great deal but the fall fleece is ordinarily ten to thirty per cent 
heavier than the succeeding spring fleece. The difference is greater than 
*this in the case of the wethers and less in the case of mature does which 
are raising one or two kids. 
15. Wethers produce heavier fleeces than does but the difference is 
not very great until after they are  two years old; that  is, until the does 
begin producing kids. 
16. The effect of age is very marked on the first three shearings 
only. The first or fall kid shearing is very light, averaging only sixty 
to seventy per cent a s  heavy a s  the second or spring kid fleece. The sec- 
ond or spring kid shearing is a little lighter than later spring shearings, 
thus indicating that  goats have not quite reached maturity in fleece-pro- 
duction a t  one year of age. The fall yearling fleece is the largest one the 
does produce. It is also very large in the case of the wethers but their . 
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later fall shearings may possibly be still larger; the data are not con* 
elusive on that  point. 
17. The effects of old age on fleece weight do not become marked until 
the goats are  a t  least six or more years old. 
18. The effects of age on fleece weight are  very similar in sheer 
and goats. In  both sheep and goats, fleece-production is not up to nor. 
ma1 during the first year of life; in both, the females attain maximulr 
fleece-production during the second year of their lives and in later yearr 
produce slightly less than in the second year but more than in the firsl 
year until extreme old age; in both, there is some evidence but not con- 
clusive proof tha t  the wethers can in later years continue to equal or exce 
the fleece-production of their second year; in both, the effects of old *age 
on the fleece-production of the females are not evident until the females 
are  a t  least six or more years old. 
19. Drouths and the resultant scarcity of food lower the weights oJ 
fleeces from Angora goats more than the weights of fleeces from sheer 
under the same conditions. 
20. On the basis of these facts i t  is recommended that  every mohair- 
producer should adopt a regular policy of culling his flock. Such a policy 
rightly carried out will result in an  increase in the average weight of 
fleece which his flock produces and an improvement in the character and 
quality of the mohair produced. 
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